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PREFACE

This collection of papers represents in part a report of the considerable progress made during the past year,
in part a report of changes made from the prior published plans, and in part a report of plans tor this next year
for the effort to analyze U.S. Navy in-service usage data for ejection seat type aircrew automated escape
systems (AAES) and for other aircrew life support systems (ALSS) equipments. This work is being performed
by the Analytical Systems Division (ESA-31}, Naval Weapons Engineering Support Activity under tasking
assigned by the Crew Systems Division (AIR-531), Naval Air Systems Command.

These papers, however, could not have been prepared without the generous assistance provided by per-
sonnel of the Naval Safety Center, Norfolk, who created the necessary data tapes and provided guidance and
counseling to the program team concerning the many nuances and pitfalis in the data. Especially helpful among
the many have been Mr. Hardy Purefoy and Mrs. Betty Weinstein (Aviation Mishap Records Branch), Mrs.
Sharone Thornton (Life Support Equipment Branch}, and Capt. Trostle, Lcdr. Robert Bason, and Mrs. Jean Con-
nery (Aeromedical Division). Major support also was provided by the Life Support Engineering Division, Aircraft
and Crew Systems Technology Directorate, Naval Air Development Center, Warminster; the Aircrew Systems
Branch, Naval Air Test Center, Patuxent River; and the Crew Systems Branch, Pacific Missile Test Center, Pt.
Mugu.

One task, which early on became obvious as being extremely necessary, was to develop means forenhanc-
ing the quality of the average post-mishap investigation inta and reportage of AAES/ALSS emergency usage
and performance. To that end, the team has enlisted the services of Lcdr. James Palmer, Crew Systems Branch
{1131}, Pacific Missile Test Center, Pt. Mugu, to draft experimental “‘in-field investigative guides’’; the full col-
lection of those written to date being inciuded in this volume.

Considerable assistance and guidance has been furnished to the team by Dr. Ronald Herd, now president
of Applied Sciences Group, Incorporated, who, even if he has not simplified statistical analyses, has succeeded
through great patience in explaining to the team the techniques, results, dangers, and the benefits of statistical
analyses in a comprehendable manner. Dr. Herd's review, critique and advice concerning findings and,
especially proposed findings and proposed analytical approaches, have been especially invaluable and the team
is gratefu! for the resulting improvements in product quality. In addition, Dr. Herd has contributed one special
analysis paper and one of the progress report papers presented in this volume.

As discussed in U.S. Navy Aircrew Automated Escape Systems (AAES) and Aircrew Life Support Systems
(ALSS) In-service Usage Data Analyses Program: A Progress Report and Future Plans, a major effortis currently
underway at the Departmentof Energy’'s Oak Ridge National Laboratory with technical guidance being fur-
nished by Mr. L. d’Aulerio of the Naval Air Development Center, Warminster, to deveiop escape system simula-
tion models tailored to the characteristics of each AAES included in these data to permit enhanced analysis of
each escape attempt and a!so of the collective series of escape attempts with the attendant identification and
definition of problem areas as well as aspects that appear successful.

Acknowledgement also is due to the Graphics Section, Publications Department of ManTech international
Carporation, responsible for creating the majority of the illustrations employed in the volume and for its on-time
publication and delivery despite all of the problems caused by authcars and the sponsor. Programming to
develop the data used and presented in this volume was generated by Messrs. Robert Cox of the Institute of
Modern Procedures and Tom Henke of Evaluation Research Corporation. These individuals must be commend-
ed for their willingness on often extremely short notice to rapidly develop new programs and program modifica-
tions to permit those analyzing the data to pursue and examine multitudinous interrelationships among the
data.

The Naval Weapons Engineering Supoort Activity personnel contributing to these papers were Mr. Charles
Geiberger (ESA-31C, team leader), Mr. Charles Stokes, Mrs. Myrtice Roberson, and Mr. John Vetter (ESA-31
Division Head). As has most unfortunately, despite the best of intentions of the team members to, for once,
present the drafts early and to require fewer of them, this work, as so often is the case in human endeavors,
has been delayed and subject to interminable changes, especially to satisfy the program sponsor. So once
again without the multitudes of drafts quietly. quickly and efficiently readied on short notice by the Division
Secretary. Miss Sandi Dorwart, much of this collection of papers would not be.

The Crew Systems Division Sponsor for this program is Mr. Frederick C. Guill (AIR-531C).




TABLE OF CONTENTS

PREFACE

AIRTASK No. A511/5111/184-4/3511-000-055

Work Unit No. A531C-04dtd 29 0ct 1982 . . . . . . . . .. . .

PERTINENT QUOTATIONS . .. .
INTRODUCTION

U.S. Navy Aircrew Automated Escape Systems (AAES)
in-service Usage Data Analysis Program
(Presented at 19th Annual SAFE Symposium, December 1981) . .. .. ... ...... ... ... ...

U.S. Navy Aircrew Automated Escape Systems (AAES) and

Aircrew Life Support Systems (ALSS) In-service Usage

Data Analysis Program: A Progress Report and Report

of Longer Term Plans . . . . . . . e e e e

U.S. Navy Aircrew Automated Escape Systems (AAES) and Aircrew Life

Support Systems {ALSS) In-service Usage Data Analysis Program

Automated Tools and Procedures, A Report of Progress and Long

Term Plans . . . . e e e

ANALYSES OF TESTING AND R&M REQUIREMENTS OF U.S. NAVY
AAES/ALSS SPECIFICATIONS

Introductory NOteS . . . . . . . .

Review and Critique of U.S. Navy Ejection Seat Type

AAES Specifications Governing Design, Performance,

R&M, Evaluation and TeSt . . . . . . . . o o e
ANALYTIC ASPECTS

Introductory NOtes . . . . . . . e e

Significance and Limitations of Family Ties Among Ejection
Seat Type Aircrew Automated Escape Systems (AAES) . . ... ... .. ... L

“ILITIES”" ASPECTS OF AAES
Introductory NOtes . . . . . . . . . e

Problems in the Quantification of Aircrew Automated Escape
Systems (AAES) In-service Reliability . . . . . . . . . ...

in-service System Safety Aspects of Aircrew Automated Escape
Systems (AAES) . . . . e

In-service Quality Assurance for Aircrew Automated Escape
Systems (AAES): A Major Design Problem . . . . . . ... L L
Quality Assurance Planning of Aircrew Automated Escape

Systems (AAES) Testing, Test Data Acquisition and Hardware

Production . . . . . e

Aircrew Automated Escape Systems (AAES)
in-service Vuinerability, a Designer’'s Problem . . . . .. . ... ... ... . ... ... .o

il

S —— T T s ST

PAGE NO.

oy

-28

43

-59

-71

-73

-131

-133

-165

-169

-189

-197

-201

-205




)

TABLE OF CONTENTS (Continued)

ANALYSES OF IN-SERVICE USAGE DATA

Introductory Notes . . . . . . ... . .. ..

Analysis of the Reported Incidents of Windblast, Flail and
Tumble During Ejection

Factors Influencing the Incidence and Severity of ‘’Ejection
Associated’’ Neck Injuries Sustained by U.S. Navy Ejectees;

1 January 1969 through 31 December 1879 . . . . . ... ... ... .. ... . ...... ...

U.S. Navy Aviation Mishap Aircrew Anthropometry; 1 January

1969 through 31 December 1979 . . . . . . . .. .. ...

Aircrew Automated Escape Systems (AAES) Maintenance
Caused Aircrew and Maintenanceman Fatalities and

Severe INuries . . . . . . . ..

Are Two Types of Ejection Seats in One Aircraft Series

U.S. Navy Experience With Side-by-Side Unsequenced
Escape in A-6 Series Aircraft, Lessons to Be Learned
{1 January 1969 through 31 December 1979)

Aircrew Life Support Systems (ALSS) Equipment Presence,
Usage and Damage During U.S. Navy A-6 Series Aircraft
Ejections; A Preliminary Study (1 January 1969 through

31 December 1972) . . . .

Comparative Serious Non-Fatal Injury Patterns and
Serious Aircrew Life Support Systems (ALSS) Damage
Patterns Associated With Through-The-Canopy Ejections
From Two Place Side-by-Side A-6 Series Aircraft and
From Other U.S. Navy Through-The-Canopy Ejection

Aircraft (1 January

e, v ® v

MISHAP INVESTlGATION}BEPORTAGE

Introductory Notes . . . . . . . . . .

.~The Flight Surgeon’s Report (FSR) From a Data User's

Viewpoint (reprintéd) . . . . . . . . ...,

~Aircrew Life Support Systems (ALSS), Post Emergency

Usage Investigation Guides . . . . . . .. ... ... ...,

Part i: Aircrew Protection Melmets.tteprinted) . .. ... ... . ..... .. .. .....
Part II: Oxygen Equipment, Man-mounted.{reprinted)

Part II: Aircrew Personnel Flotation Equipment (Life Preservers)

Part IV: Survival Vests,(SV-2) . . . ...,

Part V: .  Integrated Torso Harness (MA-2)

Aircrew Life Support Equipment Post-Usage Investigation/
Reportage Generic Decision Tree {revised)

1969 through 31 December 1979) . . . . .. ... ... .. .. ......

PAGE NO.




TABLE OF CONTENTS (Continued)

ASSOCIATED DATA APPENDICES

Appendix A:  Neck Injury Cases Data . . . ... ..o oo

Appendix B:  Maintenance Error Major Malfunction CasesData .« ... ....... .............

Appendix C:  Fault Tree “Bad item Out the Gate”*, drawmg#numbers

838AS162-01 through 838AS5162-88 . . . . .. e

BIOGRAPHICAL SKETCHES OF AUTHORS AND RESEARCHERS

Introductory NOTes . . . . . . . e

Individual Biographical Sketches . . . . . . . . . L

PAGE NO.




ARTM NAVY
AIRTASK/WORK UNIT ASSIGNMEN DE':m ..Efmm See NAVAIR 3900.8 or supersedure

for epplicable detoiis on com-

NAVAR FORM 3930 (REV 2T WASHINGTON, D C 20381
pleting this fors.

CLASSIFICATION
UNCLASSIF IED 0CT 29 198  ruce 1o _3
L L 31114 AlRTasSs NO AWENE  NO
Director, Naval Weapons Engineering | A511-5111/184-4/3511-000-055
Support Activity woAR w1t NO. T=~C No -
Systems Analysis Dept. (ESA-31) A531C~04
Washington Navy Yard, Wash, DC 20374{wrer i
WAVAIR PRO,CCTY EwGinEER Co0€ Nomal -
Mr. Frederick C. Guill CLASSIFICATION OF AT/SU
AV 222-7486 AIR=-531C UNCLASSIFIED
. The SQERSNWORK UNIT ASSIGNMENT described below i smigmed in d with the indicated effort level sad schedule. Fund-
ing swhorization UMMINIWSMS will be provided in sep J i this MESWRWWORK UNIT ASSIGNMENT casbot be serom-

plished 2 amigaed, advisee the NAVAIR HQ cognisamt code. No '-d beyend the plasming phase will be secomplished ualess the addressee
hos funds in hamd or writien sssuremcr tbereol.

2. Cancellation, References and/or Enclosures:

Work Unit Assignment A5312B-04 of 8 Oct 1981 with amendments, AIRTASK
A511-511C/1844/2511-000-055 is cancelled.

Reference: (a) In-Service Engineering Alrcraft Systems Support
Report dtd 29 Sept 1982

Encl: (1) NAVAIR Consolidated Priority List = Aircraft Systems Fleet
Support Projects dtd 29 Sep 1982

3. Technical Instructions:

a. TITLE. IDENTIFICATION ANU REVIEW OF AIRCREW AUTOMATED ESCAPE SYSTEMS (AAES)
AND AIRCREW LIFE SUPPORT SYSTEMS (ALSS) EQUIPMENTS IN-SERVICE
RELIABILITY AND MAINTAINABILITY PROBLEMS

b. Purpose. To assign the responsibility to continue a systematic investigation
of in-service AAES and ALSS data to identify problems for potential corrective action.

c. Background: (1) A multitude of pervasive, non-spectacular, low-grade AAES
and ALSS in-service problems are continuously reported which lower AAES/ALSS reli-
ability and maintainability and adversely affect aircrew and/or groundcrew safety
and/or effectiveness. These problems left unmonitored and uncorrected occasionally
manifest themselves in fatalities, serious injuries and/or very great difficulties
to aircrews. Some problems, by degrading aircrew capability of operating/functioning
effectively and efficiently can reduce total weapons system capability. Some manifest
themselves in increased maintenance costs and/or increased hazards to maintenance
personnel. (2) NAVAIR Headquarters established this effort in order to provide
management with a valid basis for allocating resources based on predictions of need

oate

/027/4’2/

Previons 10s0en of thio fora ere sboslete.

+HECEDING PAGE BLANK «NOT F1LnED

A

vii




AIRTASK AS11-5111/184-4-3511-000-055

(3) Sponsor/convene symposia for disseminating the data, analyses and
findings within the AAES and ALSS technical communities after NAVAIRHQ (AIR-531,
AIR=-00D and AIR~960) approval. Provide copies of released reports to AIR-531 and
AIR-6103B.

(4) A semi-annual program review shall be held at NAVAIRHQ in February
and August with NAVAIRHQ publishing a report of findings in March and September.

(5) Report to the Commander, Naval Air Systems Command (AIR-5111C &
531E) the man years and associated cost, cost of materials, travel and cost
of contracts awarded for this project. This report shall be submitted 1 May
1983 and 1 November 1983 for final status.

b. Requirements for Future Planning Information.

In preparation for investigations to be undertaken during the forth-
coming and ensuing fiscal years submit work unit plans prepa- =d in accordance
with the format and guidelines in NAVAIR INST 3900.8A by 15 :ruary and 1
August of each year. A wcrk unit plan 18 required for each isting or pro-
posed WUA under the AIRTASK. The original of eachk work uni ‘an shall be
submitted to the originator of the WUA with a copy to AIR-5’

6. Contractual Authority. Contracts to perform all or por .- of this WUA are
hereby authorized within the funding indicated by the cost « _.mate.

7. Source and Disposition of Equipment. N/A

8. Aircraft Requirements None.

9. Status of Applicable Funds. Funds will be provided separately.

10. Security Classification Requirements. All work under this WUA is unclassified.
In performing the prescribed work, access to information which is classified and/or
to areas containing classified equipment may be required. Any reference to such
classified material shall be in accordance with the applicable materials security
classification. Information cuncerning survivability/vulnerability shall be
classified in accordance with OPNAVINST. C5513.2A, Encl. (63), and OPNAVINST.
§5513.8, Encl. (7). Data employed in this project are sensitive in the context

of the Privacy Act. Precautions shall be exercised to guard against unauthorized
disclosures and disclosures inconsistent with the Privacy Act.

Copy to:

Addressee (3)

NAVMATDATASYSGRU, Morgantown, W. Va. 26505
NAVAIRDEVCEN (603) WARMINSTER
NAVAIRTESTCEN (SY~70) PAXRIV
NAVWPNCEN (64) CHINA LAKE
NAVORDSTA (51) INDIAN HEAD
NAVSAFECEN NORFOLK

AFISC/SEL NORTON AFB, CA
PACMISTESTCEN 1131

U.S. Dept. Energy Oak Ridge TENN

vili




work Unit MNo. ASIIC-04
AIRTASK ASII-SUIT 1844 3811.000-088

predicated upon a continuous analysis of the total AAES and ALSS in-
service experience.

d. Detailed Requirements/Cost Estimates?! (1) The primary effort
shall be fo: establishment of baseline data to aid in subsequent identification
of trends and specific problems. Subsequent tasks for extending previous
analytical techniques and data sources investigating efforts to identify
specific AAES and ALSS inservice reliability and maintainability problems
shall be assigned by AIR-531. (2) Continue to refine a system for the
continuous systematic review of AAES and ALSS in-service data in a
manner designed to identify and assess the significance of the many
commonly occurring in-service problems affecting AAES in-service reliability
and maintainability, aircrew and/or groundcrew safety, and aircrew
mission performance and/or effectiveness. Utilize 3-M Systems, Unsatisfactory
Reports (URs), Medical Officer's Reports (MORs)/Flight Surgeon's Reports
(FSRs), Aircraft Accident Reports (AARs)/ Mishap Investigation Reports
(MIRs), Subsystem Capability Impact Reports (SCIR), and Naval Air Rework
Facility data systems. (3) Systems outputs shall be structured to
provide data of assistance to NAVAIRHQ in the management of the scarce
AAES/ALSS resources. Identify types of problems experienced, frequency
of occurrence,experience severity, potential severity, causal factors,
range of activities and/or types of AAES/ALSS experiencing the problems,
etc. Integrate outputs into existing reporting systems to assure regular,
early notification of NAVAIRHQ concerning in-service problems being
experienced. (4) Perform specific, specialized, nonroutine analytical
tasks of high priority as assigned. (5) The cost estimate is $119.0K
for FY-83. Obligate quarterly as follows: first quarter $58.0K, second
quarter $21.0K, third quarter $20.0K, fourth quarter $20.0K. (P.E.
78012N (O&MN), Subhead 47BS, Engineering Servic:s Program).

e. Detailed Program Plan. N/A

f. Field Activity Contact. Mr. John Vetter, NAVWESA (ESA-31),
(202)433-3621.

g- Headquarters Technical Support. NAVAIRHQ (AIR-5331C) will provide
technical guidance and assistance concerning AAES and ALSS throughout
the project.

4. Schedule. A program schedule of major milestones for each task is
outlined in reference (a).

5. Reports and Documentation:

a. Reports?

(1) Upon completion of each task outlined in reference (a),
present data and findings in letter-type reports to NAVAIRHQ (AIR-531)
and (AIR-6103B).

(2) Provide NAVAIRHQ approved (AIR-531, AIR-0OD and AIR-960)
for release summaries of findings to AAES and ALSS meetings such as the
annual FAILSAFE and ILS/AMP meetings, and other appropriate techaical
forums for assuring tie maximum dissemination of the data, analyses and
findings throughout the AAES and ALSS technical communities. Provide
coples of released reports and papers to AIR-531 and AIR-6103B.




INTRODUCTORY NOTES

MISHAP INVESTIGATION/REPORTAGE

Two of tne most critical problems facing the Aircrew Automated Escape
Systems (AAES) and Aircrew Life Support Systems (ALSS) Equipments
In-Service Usage Uata Analysis project are (1) the completeness of the data
for each mishap, the mishap crew and their condition, and the mishap crew
ALSS and its retrieved condition, ana (2) the accuracy of the data thnat is
presented in the Flight Surgeon's Report (FSR) for each aviation mishap.
Without complete and accurate data for compilation and anaiyses, the
project would be unable to provide the AAES/ALSS problem identification and
definition service to the Urew Systems Uivision as tasked. Without
accurate identification and definition of the AAES/ALSS problems,
especially with respect to frequency of occurrence and tne seriousness of
the problem consequences, the Crew Systems Division will remain in its
present operating mode of having insufficient accurate, unbiased data and
analyses with which to (1) set priorities for allocating its scarce AAES
and ALSS resources, (2) ascertain wnether a proposea course of action is
likely to resolve a serious AAES or ALSS problem and therefore represent a
wortny candidate for receiving resources, (3) overcome the present lack
sufficient information (sometimes termed "blood on the water") with which
to seek ana justify in a presuasive manner, amongst a highly competitive
host of perceived serious Naval aviation problems, the resources necessary
for resolving problems occurring with current inventory AAES and ALSS, and
(4) resolve lack of the sufficient information with which to formulate
specification design, performance, design analyses, design evaluation, and
design test requirements for eliminating currently occurring and similar
problems from future AAES and ALSS designs.

Thus, as demonstrated in the first paper in this section The Flight
Surgeon's Report (FSR) From A Data User's Viewpoint, which is reprinted
from the previous compilation of papers, the proper investigation and
reportage of tne circumstances and events leading to, and of the misnap and
their impact upon the aircrew and their AAES and ALSS, is critical. This
in turn is dependent upon the procedures employed in retrieving and
examining all of the AAES and ALSS equipments and associated materials.
Thus the project has funded a very low-level effort to create potential H
on-site investigation guides for the retrieval and examination of each
article of AAES and ALSS equipment involved in the mishap. Several of
these are in their proposed “"ready for evaluation" form and are included
for general information.
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THe FLIGHT SURGEUN'S KEPURT (FoR) FRUM A UATA USER'S
VIEWPUINT (reprinteaq)

Freuerick v. Lullyt

ABASTRALT

Virtually tre only source ot information concerninyg Now weli Or how
poorly an aircrew automateg escape system (AAES) or an article of aircrew
life support system (ALSS) perrorms qurlfy attemptea emergency usage 1S
gerived from misnap i1nvestigation reports (MIKs) ana, in particuiar, trom
tnat portion preparec by the meaicai officer, tne Flignt Surgeon's Report
(FSR). M™any medical officers unaouotedly when preparing an FSK may
question the value of the report or or speciflc seyments or thne report.
Nonetheiess, as discussed trom one FSK cgata user's prespective, the
properiy prepared report is an extremely vaiuaole tool, ang often thne unly
avallaole means, ror proviaing HAES/ALSS managers, pertformance ang desiyn
requirements formulators, designers, and otnels 1nSilynts 1Nto Ul proulems
ana successes beiny experienced witn the equipment. Such intformation can
result in gesiygn improvements Or Other actlons to CUrrect probiems anu also
ensure retention of equipment Or gesiyn CONCepts enjoylny Success.




THE FLIGHT SURGEON'S REPORT (FSR) FROM A
DATA USER'S VIEWPOINT

Frederick C. Guill

INTRODUCT ION

A quick scan through the sixteen (16) blank forms (fourteen (14) of
which have on their reverse instructions concerning how to complete
the blanks) comprising the basis for preparing Flight Surgeon's
Reports (FSRs) concerning aviation mishaps undoubtedly is sufficient
to dismay many who either face the immediate task or may potentially
face the task of preparing an FSR. The topics included in the FSR
cover a broad range and, in most instances, with a requirement for
considerable detail concerning each. Undoubtedly those viewing the
form with the realization that someday the task of preparing the FSR
may be theirs question the validity of the request for so great a
quantity of information. They might even wonder if the FSR perhaps
represents another example of "make work" which when completed
eventually disappears in musty, dusty files or into a computer never
to be meaningfully used. And, undoubtedly, they might wonder how and
where, considering the wide range of the questions and the large and
constantly changing Navy inventory of escape systems, flight garments
and equipments, and survival garments and equipments, does one obtain
the technical expert assistance required to assure the completed FSR's
accuracy.

A user of the data obtained from FSR's, of course, has considerably
different concerns. These include concern with respect to the
accuracy and completeness of the data and how to obtain sufficient
detail to permit proper interpretation of the report. The user also
soon finds that he is extremely concerned regarding the tendancy,
understandable though it may be, for FSR preparers to furnish what
might be termed "classical" responses for many FSR blanks,
particularly those requesting causal factor identification for
injuries and for problems. The user also soon becomes perturbed
concerning the system or equipment operation knowledge of the
preparers which ranges from exceptionally good to poor. For the most
part, users of FSR data are attempting to learn how well or how poorly
systems and equipment worked when required; how well or how poordLy
people responded to situations and whether training, systems and/or
equipments were appropriate and useful or inappropriate and harmful;
and the role that environmental conditions and/or personal factors may
have had in producing, ameliorating or exacerbating the situations.
The data are reviewed and analyzed in hopes of enhancing the safety
and effectiveness of the Navy's aviation community personnel, be they
pilots, flight officers, enlisted aircrew, ground crew, and/or
maintenance personnel.




The FSR, as was its predecessor, the MOR (Medical Officer's
Report), is an attempt at balancing the legitimate concerns of those
about whom the report is written, of those preparing the report and of
those using the report or extracts and compilations of FSR data. In
January 1981 the Naval Safety Center convened a meeting at its
headquarters in Norfolk, Virginia, to review the FSR format and
content requirements. Attending the meeting were fleet flight
surgeons and aviation physiclogists representing the preparing
community (and to some extent the community oi aviation personnel
likely to be report subjects) and user community flight surgeons,
aviation physiologists, data encoders, and engineers. The formal
sessions were long with extensive discussion of the various viewpoints
and concerns. The evening drafting sessions involving small groups
also were quite long with considerable discussion. Users constantly
and properly were required to justify their requests for information
and, in many instances, eliminated requests or combined requests. A
major effort was mounted to improve the FSR format to make the
preparer's and reader's tasks easier.

Resolution of system and equipment in-service problems requires
three separate but interrelated activities. Information has to be
obtained concerning the conditions and results of the in-service usage
of the system or equipment; that information has to be analyzed and
interpreted, often through reference to previously collected similar
data for that and/or similar systems or equipments, to define as
thoroughly and accurately as feasible the problem, including probable
causal factors and mechanisms; and, finally, the problem definitions
and related information must be furnished to those organizations
capable of, and responsible for, initiating corrective actions for the
particular system or equipment.

Tne almost exclusive source of information concerning how well or
how poorly aircrew automated escape systems (AAES) and associated
aircrew life support system (ALSS) equipments perform under emergency
conditions is the FSR prepared by the aeromedical community for
specific categories of aviation mishaps. Occasionally that
information is supplemented with information gleaned from the Mishap
Investigation Report (MIR) (previously the Aircraft Accident Report
(AAR)) or by laboratory investigations involving recovered articles
and equipments. The information obtained from these sources has been
for years, and continues to be, used to define the operational
environments and emergency environments to which AAES and ALSS are
subjected and under which they must function correctly and to define
the problems being encountered with AAES and ALSS in daily and
emergency usage. These definitions, in turn determine whether
attempts will be made to develop in-service fixes or to replace AAES
and ALSS performing less than satisfactorily. These definitions also
are employed to define the design performance, test, and evaluation
requirements of specifications employed in contracts for acquiring
future AAES and ALSS inventories. These definitions and the
underlying data also serve to guide the AAES and ALSS research aimed
at providing new technology for enhancing the safety and effectiveness
of the Navy aviation community's personnel.




Thus Loe aABS ad ALSS research, development and acquisition
community, both Navy and industry, wants and urgently needs accurate,
complete FSR data concerning these equipments and the conditions of
their usage and their successes, problems and failures to enable
improvements to be made. These needs underlay the establishment of a
formal system for acquiring and analyzing rigorously the FSR
information (later to be supplemented with 3M and similar maintenance
Jdata) under Naval Air Systems Command tasking to the Naval Weapons
Engineering Support Activity, Washington, D.C., with data and
assistance furnished by the Naval Safety Center, Norfolk. This
project is introduced in a separate paper entitled U.S. Navy Aircrew
Automated Escape System (AAES) In-service Usage Data Analysis Program.
The Work Unit establishing this project 1s furnished within the
collection of papers and information provided conference attendees,

FSR INFORMATION NEEDED AND USED BY AAES AND ALSS COMMUNITY

When attempting to explain something as long and as detailed as the
FSR forms, one faces two opposing dangers with respect to communi-
cating with one's audience. Explaining in too great detail, covering
all items, often results in an overly long explanation which will
include many items which individual members of the audience might
consider obvious and not requiring explanation. Yet, if one should
pass over or incompletely explain items, someone in the audience might
not understand that item and believe an explanation is necessary. In
either case, there is risk of losing one's audience either through
boredom or through an inability to jump the deliberate gaps.

This written explanation provides an item-by-item explanation of
the FSR data requests which can fulfill the data needs of the AAES
In-service Usage Data Analysis Program in identifying and defining tor
the Crew Systems Division (AIR-531), Naval Air Systems Command
problems being experienced with, or deficiencies discovered in, the
Navy's AAES and associated ALSS during flight operational uses and
during emergency uses. For ease of organization, the explanations are
provided on a page-by-page basis, sequentially for each page, as
depicted hy the highlighting of the FSR forms, figures 1 through 16.

OPNAV 3752/3 (page 1 of 1) (Fig. 1)

Section I. General Information

Block 3. Mishap Category:

This identification is used in the basic sorting of the cases
for preliminary analyses and in preparation for subsequent
routine and special data analyses.
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6. Model A/C

This data is employed both in initial sortings of the cases and
as a means for cross checking the validity of other data
presented in the completed FSR. Eventually it is planned that
limited flight type data formulations will be included in the
automated data analyses and the data presented in this block
will help trigger the use of those formulae.

7. BUNO

Future plans for the data anlaysis program include experimen-
tation in combined analyses of FSR and 3, as well as other
soutces of maintenance data, and FSR, 3M and configuration
(changes incorporation data, etc.) data. Thus the aircraft BUNO
will be necessary to permit cross correlation of the data
sources.

8. No. of Occupants

Since Privacy Act problems make undersirable that the Data
Program acquire and hold the Block 9 (Name) information of the
individuals involved, this data is employed to assure that the
records used by the Data Program cover the correct number of
individuals. This of course is not a problem in single seat
aircraft, but in multi-seat aircraft it has at times been a
problem.

10. Sex

This is a new data item reflecting the new and growing presence

of female naval aviators. This information will permit analyses
of ejection data for female aviators both to spot danger signals
and to calm doubts concerning female safety during ejection and

subsequent survival phase of escape.

15. Injury Classification

This constitutes another basis for preliminary sorting of the
cases.

17. Terrain Clearance

This data concerning the conditions when the emergency began is
used to identify the frequency of occurrence of major
emergencies outside escape system performance envelopes, to
identify the needed escape system performance envelope
capabilities for present and future Navy aircraft to minimize
loss of aircrew lives, to ascertain the consequences of delays
between emergency onset and escape initiation on improving or




worsening aircrew ability to escape and survive, and, also, for
many other purposes concerning the use and non-use of the escape
system. Even in cases in which escape was not attempted,
knowledge of the probable terrain clearance and/or terrain
profile at emergency onset may prove valuable in defining
performance requitements for equipments to alert the aircrew
concerning their danger, actions needed and/or need to eject.

Block 24. Airspeed at Time of Mishap

This data has an independent function similar to that of the
data requested by Block 17 (Terrain Clearance). In addition,
the information often is combined with the Block 17 and Block &
{Model A/C) information for analyses.

Section ITI. Narrative Account of Mishap

The narrative account of a mishap, the events and conditions
preceding, during and following it, is an extremely critical
aspect of an FSR. Properly written, using the balance of the
FSR as a form of checklist, the narrative ties together the
information presented throughout the FSR, clarifying the case
for the analyzer. Poorly developed and written the narrative
can reduce the value of the information presented elsewhere in
the FSR. The narrative is examined under the Data Program to
corroborate, expand and clarify the information presented in the
many blocks of the FSR. Parts of the narrative are, upon
occasion, employed to illustrate in a meaningful manner
problems, deficiencies and/or issues of interest to, or requir-
ing action by, the Crew Systems Division and its field
activities.

OPNAV 3752/4 (page 1 of 2) (Fig. 2)

Section I. General

Blocks 1 through 6.

These data provide information concerning the impact of mishaps
upon aircrew readiness for duty and, thereby, on the Navy's
mission readiness. The data also provide an initial basis for
developing mishap cost data with respect to the personnel
aspects.

Block 7. Duration of Altered State of Consciousness

A potentially important problem requiring careful collection and
reportage of information is the affect of escape conditions,
systems and equipments upon ejectee consciouness. Periods of
unconsciousness, dazedness, dizzyness, and/or inability to
function effectively due to mental impairments among survivors
whether over land or over water; whether cleared prior to
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surface contact, continuing through surface contact, or
occurring after surface contact may be warnings concerning
operation of systems and/or equipments under specific or all
escape conditions which might require corrective action.
Transient problems of this nature under certain circumstances
can, of course, cause fatalities and therefore need to be
carefully identified and reported with explanations. Even
though an ejection may occur over land, altered state of
consciousness information is important for it might aid in
understanding, for example, high overwater ejection fatality
rates. This posec a potential problem for the FSR preparer
since the surviving ejectee, particularly one who ejected over
land, may not be sufficiently concerned to remember and/or
mention a brief period of unconsciousness, dazedness, dizzyness,
etc. Nonetheless this data is extremely critical for analyzing
how well or how poorly AAES and associated ALSS equipments are
performing.

Section II. Injuries Incurred During Mishap

Blocks 1 through 5.

Careful and complete reportage of injury diagnoses and body part
locations aids in developing system/equipment injury relation-
ships. Injury cause is a controversial data item which can
cause, and has caused, considerable effort and resource
expenditure in attempts to prevent recurrence of particularly
severe injuries or frequent injuries. When the factor (s)
advanced as the cause(s) for particular injuries/injury patterns
has been incorrect, the efforts and resources expended generally
have not produced means for eliminating or ameliorating the
factors and/or their consequences. Therefore, to help ensure
the Navy's limited ALSS and AAES resources are employed
beneficially to resolve problems producing injuries and to guard
against these resources being wasted, it is important that the
FSR preparer exercise care in stating causal factors. (Note
that the instructions for identifying cause require a brief
description of "the mechanism of injury, i.e., 'Hyperflexion',
'Blunt Trauma', etc.” and caution that describing "external
factors which affected mechanism of injury” should be done "only
if those factors can be established with a reasonable degree of
confidence” and that the "means for establishing that
confidence, i.e., 'paint from seat found on helmet', 'aircrew
statement', 'rescuer's statement'" should be described.) All of
these data are analyzed for patterns of occurrence for
particular groups and combinations of systems and equipments, as
well as for the individual systems and equipments in an attempt
to ascertain likely causal factors, likelihood of recurrence and
overall significance to survival and/or lengthy groundings of
Navy aircrew.

The ICD (International Classification of Diseases) Code (a new
request) is requested in an attempt to help standardize and
thereby clarify the injury reportage by the many preparers of
FSRs. The Injury Severity Code serves as an aid in assessing
the signiticance of reported patterns of injuries.
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OPNAV 3/..,4 (page 2 of 2} (Fig. 3)

Section VIII. Injury Profile

It is planned that eventually the Data Program will have the
capability of superimposing these injury location sketches as a
further step in ascertaining injury patterns and causes.

Section IX. Remarks

To enable analyzers to ascertain complete injury patterns for
comparison with those reported in other ejections and deter-
mination of likely causation of recurring injury patterns, it is
especially important that all injuries be completely recorded.
Data will be used as indicated for Section II (Injuries Incurred
During Mishap) .

OPNAV 3752/5 (page 1 of 1) (Fig. 4)

Data of specific interest to the Data Program on this page
include:

2.E. Inadequate Knowledge of ALSS

Visibility Restriction
Smoke, Fumes in Cockpit
Air Turbulence

.

3.C. Workspace Incompatibility

3.D. Anthropometric Incompatibility
3.E. Confusion of Controls, Switches, etc.
3.I. Inadvertent Operation

3.K. Personal Equipment Interference
3.L. Inadequate Crashworthy Design
4.C. Disrupted Communications

4.D. Poor Crew Coordination

5.A. Acceleration/Decceleration Forces
5.8. Decompression

5.C. Vibration

5.D. Heat/Cold

5.E. Windblast

5.F. Weather

5.G.

5.H

5.1.

Poor Physical Conditioning
Sleep Deprivation

Missed Meals

Medication(s) (self-prescribed)
Medication(s) (MD-prescribed)
Altered Consciousness
Disorientation, Vertigo
Hypothermia

Hyper thermia

.
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specifically as the data potentially relate to usage, non-usage,
mis-usage of AAES and/or ALSS and to survival, death or injury
of the aircrew. Analyses of these data will focus primarily on
patterns and will also use some of these for further grouping
and/or for flagging the need to search FSR nard copies for
specific additional data for subsequent analyses. From time-
to-time other data items on this page might be subjected to
special analyses.

3752/6 (page 1 of 2)  (Fig. 5)

Current Data Program plans do not include analysis of this
information, since it properly is outside the purview of the
tasking assignment. The data requested is in accordance with
the request of physiologists attending the FSR meeting in
January 1981.

OPNAV 3752/6 (page 2 of 2) (Fig. 6)

Section III. Anthropometric Data

Blocks A through I describe specific anthropometric data
normally available for aviators as a consequence of measurements
made during physicals. These data will be examined for pattern
relationships with aircrew injury and/or problems during egress
and during subsequent phases of escape. Problem categories
which will be checked include tumpling occurrences, certain
types of injuries and problems, toe strikes and other body or
equipment contact with cockpit during egress, etc. One type of
anthropometric data not normally obtained during physicals and
therefore not requested in this Section but which may prove
critical in view of the increased female naval aviator
population and increased numbers of small and very large male
naval aviators is the Buttock-Popliteal Length. (An overly
short B-P Length could result in pelvic rotation and submarining
or lower leg and foot extension outside of the design ejection
envelop with increased chance for foot strikes during egress. A
very large B-P Length could result in a long thigh overhang
beyond the end of the thigh support with consequent pelvic
rotation and submarining. Pelvic rotation and/or submarining
which result in misalignment of the spinal column have long been
suspected causes of vertebral compression fractures and have on
at least one occasion during human tower testing been the most
probable causal factor.) As a substitute, "F. Buttock-Knee
Length", will be examined for potential relationship with types
of injuries and problems.
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Additional anthovometrice fata concerning ejectee hand oreadtn
when grasping (hare and aloved) and maximum and minimum grasp

diameter (bare and gloveo) probaoly will oe sought later by
questionnaires to ascer+taln the potential role that these
grasping hant imensions «nlca are not normally described in

collections of anthropometric data might play in the prevention
ot and production ot upper rimb flailing. (Reter to the
enclosed paper Preliminary Generalized Thoughts Concerning
Ejection Flail Phennmena concerning preliminary tnoughts
regarding potential factors, including anthropometric
considerations, which might be contrinuting to the incidence of
flail.) It is anticipated that other anthropometric data not
furnished by FSRe also might be sought through questionnaires
when analyses of FSR data suggest a potential involvement either
in producina or in preventing specific injury patterns and/or
problems.

3752/7 (pages 1 and 2 of 2) (Figs. 7 and 8)

In order to reduce the recurrence of problems occurring in FSRs
and MORs in the past, wherein information concerning aircrew
life support systems equipments, especially the normal, flight
and survival garments worn by aircrew, has not been furnished
unless circumstances such as problems with the particular
equipment, aquipment absence made conspicuous by the conditions
attendant to the escape and/or the survival, or the particular
equipment performed a major role (eq., parachute, ejection seat)
and a line was identified by the form for the information; the
list of equipments on these pages was made more complete to
sevve as a check list. This general lack of information
concerning flight and survival garments worn by the aircrew
during ejections largely precludes any meaningful analyses
concerning the ability, or inability, of present (and past)
inventories of these equipments to perform successfully during
and after an ejection. To some degree, of course, reports of
failures shed some light on the issue. However, without
information concerning the exposure that these equipments
receive to the full spectrum of escape and survival conditions,
whether or not the equipments sustain damage, it is impossible
to ascertain how frequently problems occur and whether the
equipment generally performs well except under limited sets of
conditions or whether it generally performs poorly, etc. In
turn, ‘definition of the problem and of the required design
pertormance suffer. Thus a fix or replacement equipment might
not solve the problem completely and/or may introduce problems
not previously experienced. In addition, these data eventually
will result 1n the Data Program having ejected weight computed
automatically based upon the cited equipments and then inserted




into formulae concerning aircraft dynamics and ejection seat
functioning to produce estimates concerninug whether escape was
initiated in or out of the system's performance envelope, and
stabilitv issues and other aspects of syste:. functioning. These
data will also be employed to examine their relationships
(presence, absence, usage, non-usage, etc.) with injuries and
problems occurring during escape or survival phases. Care will
be required to ensure that all equipments which were present are
recorded and properly (accurately and completely) identified and
that usage and problems are noted and described (see decision
tree presented separately).

OPNAV 3752/8 (page 1 of 2) (Fig. 9)

Section 1. Location in Aircraft

These data locate the specific individual in a specific locale
for multi-seat aircraft. Since time delays, trajectory
divergence and other critical AAES/ALSS factors often vary with
seat location, accurate "location in aircraft" data is critical
to analyses. Eventually the Data Program will automatically
select the proper variables for the specific seat location and
insert these into the formulae for automatically computing
ejection trajectory for the conditions reported.

Section I1. Escape

These data define whether an escape was attempted and, if so, what
type of escape, i.e., whether it was intentional, and in what
sequence among multi-crew it was accomplished. These data are
included in various analyses looking for injury, fatality and
problem patterns. In many instances, data analyses would be

aided by narrative descriptions of the information bases used by
the FSR preparers for selecting specific categories of escape
method and intent.

2.14




Section IV. Terrain of Parachute Landing or Crash Site

These data concern the site at which the inaividual aircrew
reached the surface. Since many forms of post-egress injury
relate to parachute landing terrain, these data are examined for
relationship to patterns of injury, fatality and problems.

OPNAV 3752/8 (page 2 of 2)  (Fig. 10)

Section V. Aircraft Parameters at Time of Escape

These data are currently analyzed for their relationships with
injury, fatality and nroblems. Eventually the planned automatic
analysis will combine these data with ejected weight (generated
from data presented on OPNAV 3752/7), aircraft model, seat type,
location in aircraft, etc., to produce estimates concerning
whether escape was initiated within the escape system
performance envelope, escape system dynamic stability behavior,
escape system performance envelope capabilities needed,
relationship of conditions attendant to escape with injury and
problem patterns, etc. This data will also be compared with the
data requested in Blocks 17 (Terrain Clearance) and 24 (Airspeed
at Time of Mishap) of OPNAV 3752/4 to ascertain the affects of
delays following the onset of various types emergencies upon
aircrew safety.

Section VI. Egress Problems

These data are examined for patterns within individual seat
types and seat families or with specific equippage
configurations. In many instances, wherein detaills are known or
information possibly related to the problems encountered is
known, narrative comments will be exceeding helpful. This
aspect is discussed in greater detail in a later section of this
paper.

OPNAV 3752/9 (page 1 of 2) (Fig. 11)

Section I. Time From Emergency Until Escape Attempt Was Initiated

This information helps in the analysis of escape survival and
fatality rates and when examined in conjunction with the
information requested in Blocks 17 (Terrain Clearance) and 24
(Airspeed at Time of Mishap) of OPNAV 3752/4 and Section V
(Aircraft Parameters at Time of Escape) of OPNAV 3752/8 and
Section II (Delay In Initiating Escape Due To:) below, provides
considerabls insight concerning the types of emergencies
requiring aircrew escape, the conditions attendant to such
emergencies, and the rapidity with which those conditions
deteriorate. In turn these types of information are needed to
assure that required AAES design performance providge aircrew
safe escape for the broadest range of manned aircratt mishaps.




Section II1. Delay In Initiating Escape Due To:

Many ascapes are delayed, some sufficiently so as to make
doubtful the success of any attempt at escape. Careful
documentation of the causes for delay is important in terms of
potential impact upon AAES future design requirements and upon
Alrcrew training. This is another area in which a narrative
description of the bases for the FSR preparer's selection can be
helpful.

Section TII. Protective Helmet/O4 Mask

Over the years helmet/oxygen mask loss has been a major concern.
There 1is considerable confusion and controversy concerning both
the frequency of loss and the possible causes for the losses.
Assessment of the problem significance and resolution of the
causal factors is dependent upon accurate reportage of helmet
type and configuration (OPNAV 3752/7, lires 1 through 1.d.),
oxygen mask type and configuration (OPNAV 3752/7, lines 3, 3a
and 3b) (with careful attention given to correctly identifying
the oxygen mask retainer fittings type/configuration, i.e.,
butterfly, bayonet with two straps, angled bayonet with one
strap, etc.) (Figures 17 through 20) and the information
requested in this section. Particularly desirable is
information concerning whether the helmet and/or oxygen mask
were recovered and if so, a narrative description of the
equipmént's recovered condition and configuration (i.e., helmet
recovered without mask, chin strap and pads; oxygen mask
recovered without helmet but with retainer and retainer
fittings; helmet and mask recovered connected by left bayonet
mask retainer fitting, chin strap and nape strap intact and
connected; etc.)

Section IV Ejection Envelope

This has always been a complex question to answer, moreso than
probably most people, including the preparers of MORs and FSRs,
realize. The effects of descent rate, attitude, speed, rates of
attitude change, aircraft accelerations, ejected weight, to
identify only the more obvious, often require computer
simulation to ascertain. If the ejectee is not recovered under
a fully blossomed parachute and there was no indication of AAES
malfunction, one has a good indication of an out-of-envelope
escape attempt, yet not uncommonly even these are listed as in
envelope attempts. If a full parachute is achieved, then,
probably, the escape was attempted within the AAES performance
envelope. If the parachute was deploying or filling when the
ejectee impacted the surface and there was no indication of AAES
malfunction, probably the escape attempt was inititated outside
the envelope. However, there can occur various types of mal-
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functions whron leave no wurvious evidence as, for example,
overly long time delays. wther types of malfunctions such as
operation in a back-up maie and not primary morie often are
detectable only through careful laboratory analysis of all of
the potentially affected parts as undisturbed as possible trom
their recovered condition. After the Data Program achieves the
fully automated integration of aircraft conditions, AAES
performance, ejected welgnt, etc., for analyzing escape
attempts, tnis question will e resolvable with far less
guesswork.

Sectior V. Removal of Aircraft Canopy

This information helps define, on occasion, the presence of
problems, and helps in special groupings and analyses to
ascertain the effects upon safe escape of the several canopy
modes., Note in particular under Block C (Removal) lines 4, 5
and 6 ("Ejected Through Canopy", "Complete Cutting of Glass",
and "Partial Cutting ot Glass", respectively). These were added
to reduce potential confusion concerning what is meant by, or
intended to be meant by "through canopy". Ejection through the
canopy means that seat and ejectee broke through otherwise
intact canopy glass. Complete cutting of glass describes the
case where the canopy frame is not jettisoned but the glass is
cut/shattered/fragmented by an 2xplosive charge so that seat and
ejectee pass through an essentially empty canopy frame during
egress from the aircraft. Partial cutting of glass describes
use of explosives (at present) to weaken or partially break out
sections of the canopy glass to reduce resistance to passage of
seat and ejectee through the glass. (This selection may also be
usea to describe partial operation of a system designed to
completely cut the glass but which through malfunctioning leaves
large glass sections in place which were removed by the seat.

In the event it is so used a narrative description of the
evidence forming the basis for the selection decision would be
helpful for the analyzer.)




Section VI. Method of Ejectinn Initiation

This information is usetul in analyvzing flail 1ncldence and
severity, access to specific handles, which :odividual in multi-
place ailrcraft initiated escape, system free windstream stabil-
ity, and other factors affected by "method i ejection
inttiation”" which might be and/or often are .lleged to affect
ejectee safety.

Section VII. Body Position at Ejection (As Compared To Optimal)

This information also is useful in analyzing flail incidence and
severity (i.e., elbows), and the incidence and severity of other
injuries, especially vertebral. Narrative statements concerning
the nases tor selection would we useful. It snould be noted by
FSR preparers that injury, for example vertebral compression
fracture or paravertebral muscle strain, does not per se
indicate non optimal body position.

Sections VITI. Position of Ejection Seat, IX. Method Of Separating
Man From Seat, and X. Method of Deploying Parachute

Thizs information usually is examined for evidence of malfunction
or possibly non-standard system configuration, especially since
the last two data types are pre~determined by system design
unless there 1s a malfunction.

Section XI. Parachute Opening Shock

Information from this section is used as a gross indicator of
possible injury potential and for gross comparisons between
systems used under similar ejection speeds, descent rates,
attitudes, and ejected weights, and between similar probable
parachute pack opening, full line stretch, etc., airspeeds and
altitudes. Due to the qualitative nature of the data from
individuals not accustomed to parachuting, these data can only
he used for gross comparisons and gross indications but,
nonetheless, are of value in assessing likelihood of adverse
impact upon ejectee safety.




Section XI1. Oscillations

Oscillations can ..Jduce, and have induced, among ejectees motion
sickness, can cause, and have caused, ejectee entanglement with
suspended equipments, can lead and probably have led, to
parachute landing injuries which otherwise might be avoided.

The 4-line release was introduced in part as a means of reducing
the incidence and severity of ejectee oscillations while
descending under a parachute and to thereby reduce the
likelihood of oscillation induced problems.

Sections XIII. Parachute Damage and XIV. Cause of Parachute Damage

Parachute damage not caused on surface contacts can be valuable
in assessing opening shock, system malfunctions, and ejectee
descent rate at surface impact. Ground damage can help in
assessing the dragging potential and other potentially injurious
ejectee-surface interactions for specific escapes and for
various types of landing sites and sets of landing site
conditions.

OPNAV 3752/9 (page 2 of 2) (Fig. 12)

Section XV. Direction Faced at Parachute Landing With Respect to
Horizontal Travel

This information will oe reviewed for indications of potentially
adverse effects upon ejectee safety.

Section XVI. Landing Conditions

This information will be examined for evidence of ejectee
landing injuries and/or problems.

Section XVII. Canopy Deflation Pockets (Water Landing Only)

This information will be examined in conjunction with that
presented in Section XVI (Landing Conditions), this page, and
Section XII (Survival Problems Encountered by This Person) of
OPNAV 3752/10, especially 01 (Inadequate Flotation Gear), 05
(Entanglement (Parachute}), 06 (Dragging (Parachute)), 07
{Parachute Hardware Problem), and 09 (Pulled Down by Sinking
Parachute) to ascertain types, frequencies and severities of
problems encountered by ejectees during and after landing in
water.

Sections XVIII. Sequence of Actions Accomplished Before Landing,and
XIX. Sequence of Actions Accomplished After Landing

This information is useful, when compared to probable parachute
inflation altitude and speed, to help ascertain how well
ejectees are able to function, how well they are able to prepare
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for landing, and how well they are able to function after
landing to enhance their survival. It 1s especially important
information for over water ejections nut is also important for
ejections occurring over land (the overland information might
help 1n the analyses of the overwater situation). Narrative
discussion concerning ejectee reasons for both the actions taken
and the sequence in which they were performed might help in
assessing success or deficiencies in training programs and/or
success or problems with equipments.

OPNAV 3752/10 (pages 1, 2 and 3 of 3) (Figs. 13, 14 and 15)

Section I. Conditions Prevailing at Survival/Rescue Site

This information can help in ascertaining causes for fatalities,
injuries, delayed rescue, and other problems which, if clearly
and correctly defined, might result in the future acquisition of
improved systems and/or future development of improved
techniques.

Section II. Time Lapse Sequence for Actual Rescue Vehicles/Personnel

Time lapse information is important in assessing the amount and
types of survival equipments which should be provided ejectees
as standard elements of the AAES (i.e., how long must an ejectee
be essentially self-supporting relying only upon survival
equipments provided with the system).

Section III., Time This Individual Spent

Hypothermia and poor flotation seem to be likely major causal
factors/associated factors for many drownings and possibly some
lost at sea ejectees. Time spent in water and in raft when
combined with air temperature, water temperature and informa-
tion concerning other conditions might help better define the
post-ejection in-water survivors' problems.

Sections VI, Rescue Alerting Means, VII. Alerting Communications
Problems, VIII. Delays in Departures of Rescue Vehicle(s), IX.
Rescue Vehicle Problems Enroute, X. Problems in Locating Individual
or Keeping Individual in Sight, and XI. Rescue Equipment Used

SAR problems can be, and have been, very critical to survival or
death of an ejectee. Better definition of these problems could
direct attention to better systems, techniques and training for
SAR forces or perhaps impact future AAES technology in ways
enhancing ejectee survival, detectability by rescue forces, and
rescue.
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Section XII. Survival Prorlems Facountered by This Person

This information helps in uefining the degree of self-
sufficiency required by an ejectee under various conditions for
survival and suggests problems requiring resolution. Certain of
these data will be analyzed with other information presented on
the various pages ot the completed FSR to netter detine the
types, frequency and severity of survival problems.

Section X111. Problems That Complicated Rescue Operations

This information will be analyzed in conjunction with that
presented in Sections V1, VII, VIII, IX, X, and XI.

Section XIV. Individual's Physical Condition

This information can help define both survival and rescue
problems and their causes and will be analyzed in conjunction
with other information presented in the FSR to define system/
equipment, training and other requirements.

OPNAV 3752/11 Analysis, Conclusions and Recommendations (Fig. 16)

This is probably one of the most important parts of a well
prepared FSR and one of the most dangerous for poorly prepared,
poorly reasoned ones. This section has been used to advance
many novel ideas as well as time worn "classic" ideas. Caution
should be exercised by the FSR preparer in developing and
presenting analyses, conclusions and recommendations to ensure
that they are supported by, and in consonance with, the facts
reported throughout the FSR or that full explanation is provided
for the discrepancies. The preparer needs to fully document and
explain his analyses, conclusions and recommendations so that
all who read them can understand the statements and the
associated rationale, irrespective of thelr agreeing or dis-
agreeing with them.

This section will be examined under the Data Program in the
light of the collections of other cases to ascertain which

analyses, conclusions and/or recommendations appear most likely
to best define problems, requirements and/or solutions.

TYPICAL PLANNED ANALYSES AND THEIR FSR DATA NEEDS

At present the Aircrew Automated Escape System (MAAES) In-service

Usage Dati Analysis Program is primarily directed toward development
and implementation of automatic data analysis techniques capable of
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providing rapid, repeatable, non-labor intensive (and therefore less
error prone} analysis automatically as the data hank is updated.
Staffing limitations coupled with recent personnel losses make exceed-
ingly difficult simultaneously developing and 1. :menting such tech-
niques and performing specific analyses. Nonethecless, to a limited
degree, the Data Program is proceeding with analyses of the available
data. In many instances these, as well as future planned analyses,
cannot be completed until the data bank 1is expanded to include data
from ejections prior to 1969, perhaps back to approximately 1954, and
upgraded to include data for ejections occurring after the initial
transfer of data.

What are some typical on-going and planned ejection data
analyses? What techniques and what data are being or will be used in
these analyses? What problems must be overcome to develop meaningful
analyses capable of generating what sorts of outputs to impact Fleet
AAES/ALSS problems? Is the Data Program just an academic exercise or
is it likely to serve a useful purpose in resolving Fleet AAES/ALSS
problems?

One of the many problems subjected to preliminary analysis with
plans for later in-depth analysis under this Data Program is that of
the out-of-envelope ejectee. The most obvious question concerning
this problem, a gquestion that has generated considerable controversy
and virtually no agreement is: Why did ejection occur out of the
escape system's performance envelope? Preliminary analytic efforts
concerning that question are presented as Figure 21 while preliminary
thinking concerning the inseparable issue of why an ejection might be
classified as having been initiated out-of-the-envelope is set forth
in Figure 22. 1In addition, the preliminary review conducted on the
data suggests that there well may be an interrelationship between many
of the out~of-envelope ejections and many of the failures of aircrew
to eject prior to aircraft impact with the surface.

In some cases determination whether an ejection was initiated
within or outside an escape system's performance envelope is a very
complex question requiring information concerning:

0 Aircraft parameters
~ airspeed
- altitude above terrain and terrain profile
- descent rate
- attitude
- rate of attitude change
- accelerations during initlation and egress
phases of escape
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o0 Escape system configuration
- type escape system
- location within aircraft
~ system stabilization effectiveness
- gystem timing
- trajectory control/alteration/divergency
- parachute functioning

o0 Total ejected weight

o Total weight suspended under parachute
o Type landing terrain

o Ejectee physical condition from onset of . ~rgency
through rescue or death

as well as other data normally furnished in an FSR., Manipulation of
these data requires generation and use of a number of formulations and
standard data banks for each aircraft-escape system combination in
service. Except when ejection is abruptly stopped by aircraft impact
with the surface (a type 2 ejection) or the non-malfunctioning system
sequencing is abruptly stopped by impact with the surface or surface
objects, resolution of the in or out-of-envelope issue may be too
complex for easy answers.

What must be done to reduce the incidence of out-of-envelope
ejections and failures to eject? The preliminary data reviews
completed were not sufficient to provide sufficiently clear and
complete problem definitions suitable for initiating and guiding
design efforts. However, they offer some initial insights into the
problems and the general nature of possible solutions:

0 When the emergency is not an aircraft failure or a departure
from controlled flight, resolution of both the out-of-envelope
ejection and the failure-to-eject problems mignt not involve
changes to the escape system but might. involve development of
means for avoiding unintended surface contact by the aircraft,
possibly with emphasis on specific missions or phases of
flight such as shallow dive angle bombing, strafing, night
landings, or foul weather low level flights over rough
terrain.

0 When the emergency involves aircraft failure or a departure
from controlled flight occurring under conditions within the
escape system performance envelope, resolution of both the
out-of-envelope and failure-to-eject problems might involve
improving means influencing aivcrew escape initiation
decisions to ensure a greater proportion are initiated well
before the performance envelope margins are reached or
breached.
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O When the emergency involves aircraft failure or a departure
from controlled flight occurring at or below minimum existing
performance capabilities, resolution »f the out-of-envelope
ejection and failure-to-eject problems might require both
enhancement of the escape envelope and the speed of aircrew
decision to initiate escape.

Further analyses are required and planned to develop the data more
completely to ascertain whether the preliminary indications are valid
and, if so, to define the problems in ways that will aid designers in
comprehending and addressing them.

Another problam, a perennial one, is the issue of ejecting
through-the-canopy versus jettisoned-canopy, partially-cut-canopy or
totally-fragmented-canopy ejection. Aspects of this problem are
addressed in separate papers enclosed in this brochure. Similarly,
flail, a long standing, ever present problem, is addressed in separate
napers included in this brochure and therefore need not be treated in
depth in this paper. However, both problems have been the subjects of
considerable preliminary data review and analyses and, it is planned,
will be the subjects of continuing efforts within the Data Program as
the effort of achieving automated data analyses progresses.

A fourth example is one that also has long stood, that of helmet
loss. Some preliminary data sorts have been made and some preliminary
findings offered in October 1981 during a presentation at the Aircrew
Automated Escape Systems (AAES) Data Analysis Program Symposium.
Additional efforts are planned but are not expected to begin in the
near term.

A major problem confronting the Data Program is the vast trove of
ejection data already available and the many problems awaiting inves-
tigation. Some are now undsrway and many are planned but awaiting the
availability of resources. Others are planned but are awaiting
acquisition of additional data; for example the development,
solicitation and analyses of questionnaires to amplify or clarify the
existing data.

What is the role of the ejection investigator and/or FSR preparer
in this effort? Figure 23 depicts the data chain which provides the
data used by tiiis Data Program while Figure 24 lists some of the
expected use-oriented results of the analyses to be conducted. The
ejection investigator and FSR preparer are extremely critical links in
the AAES data chain, for it is they who provide the data used in the
Data Program. Very little data not gathered and reported during the
investigation and preparation of the FSR can be obtained by the Data
Program. Hence, if the information is not acquired or, although
acquired, not reported, it cannot be analyzed to help define problems.
If data reported either is inaccurate or incorrect or is incorrectly
entered into the FSR, that data might not be detected as being faulty
and thus might adversely affect the analyses and problem definitions.
One specific aspect of the MORs and now the FSRs has been, and is,
especially vulnerable to these types of problems and, therefore,
requires specific addressal: determining causes of injuries and/or
problems.




ASCERTAINMENT AND REPORTAGE OF THE CAUSATION OF
ETECTION ASSOCTATED INJURIES AND PROBLEMS

The ejection investigator often faces an extremely difficult task
of explaining the causes of injuries incurred during ejections or of
problems experienced during the escape. In many, if not most, cases
the investigator is confronted either with major gaps in the available
data (eg., ejectee cannot recall, no witnesses, equipment lost, etc.)
or with apparent or actual contradictions (eg., disagreement between
witnesses' reported observations, discrepancies between witnesses'
observations and condition or location of equipment, etc.). How
should the investigator resolve these problems, what actions should he
take?

Probably the single most important task which the investigator is
required to perform is the search for, and the accurate and complete
reportage, of all facts concerning the ejection and identifying how
each reported fact or piece of information was ascertained (eg.,
measured with a ruler, measured with 25 ft. tape, measured by pacing
off the distance; reported by ejectee, reported by witness, reported
by investigating team members; statement from a manual, statement from
an expert, hypothesis; etc.). Probably the least useful and often
most dangerous thing an ejection investigator can do is to guess
concerning the causal factors of reported events, problems and
injuries and/or to arbitrarily rule out reported facts and information
without both explaining that such action has been taken and defining
clearly the reasoning underlying that action.

One of the aspects of ejection investigation which at first
appears helpful only to later turn out to cause mote troubles than it
helps to solve, is the existing extensive body of what might be termed
"classical causal factors" for ejection associated injuries and/or
problems. These are the "hand-me-downs" passed from one generation to
the succeeding generation of ejection investigators. Most of us, be
they engineers, flight surgeons, life support equipment officers,
aviation medical safety officers, pilots, naval flight officers, etc.,
even aviation physiologists, have heard and perhaps without any
guestion accepted some of these long-accepted, taught and used
explanations for certain types of injuries and/or problems associated
with ejection. These appear with frequency, unchallengeable articles
of faith, in the FSRs (Flight Surgeon's Reports). Thus we see upon
occasion in an FSR causal factors advanced that do not and cannot
square with the facts reported for the individual case as, for
example, in a recent ejection resulting in an upper arm fracture.
After reporting that the ejectee's arms had flailed, the investigator
stated that the cause for the fracture was windblast, even though the
total airspeed of the aircraft at ejection reportedly was 3 knots. It
is easy to understand the train of logic evolution in this case: the
injury was a flail type break, flail classically is understood to be
caused by windblas' and, therefore, ipso facto, the break was caused
by windblast.
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Table I offers the reader a number of examples of common ejection
related injuries and problems and the often cited "classical" causal
factors. This list is offered not to provide a list from which causes
may be selected (PLEASE DON'T) but, rather, a: simply a list of what
often are too pat answers to the guestion of wny did that result
occur.

What problems, however, if any, can use of classical causal i
factors or guessed causal factors induce? Such citations help to
direct and constrain the definitions of problems and, in turn, focus i
the attention and efforts of those who attempt to correct the problems ‘
in very specific, often limited scope directions. The freguent result
is that the fixes produced appear suitable since design, testing and
evaluation are driven by the stated causal factors, although in actual
service the problem continues to occur largely unabated after the
fixes have been incorporated.

The Navy's resources are limited and those devoted to aircrew
automated escape systems (AAES) and aircrew life support systems
(ALSS) appear generally to be even more so. Thus the Navy cannot
afford attempting solutions of incorrectly and/or misleadingly defined
problems. Nor can the AAES/ALSS community afford the consequent
ancillary result of appearing to either not care about aircrew
problems or to not be sufficiently competent to resolve the “everyone
knows about it" type problem that unresolved, long-existing problems
soon become. And certainly, most importantly, our Navy aircrew
deserve better from all of us.

There is another problem which, although serious, seldom, if
ever, has impacted the ejection investigators but probably will soon.
This problem does have serious impact upon the suppliers of Navy
AAES/ALSS and, eventually, could have serious implications concerning
AAES/AISS cost, performance and availability. The problem is product
liability. In many product liability cases excerpts of the
investigations have been prepared by the Judge Advocate General's
office for release and contain the classical and/or incorrect/mis-
leading causal statements developed by the ejection investigator.
(Another critical problem in this regard has been the appearnace in
journals of articles describing ejection associated injuries and/or
problems and offering as the determined causal factors some of the
classical causal factors. In many instances the authors of such
articles display to knowledgeable individuals a surprising degree of
misinformed opinion and lack of knowledge concerning the equipments
involved.) With respect to the product liability problem, an ejection
investigator should keep in mind that increasingly the investigators
are being called as witnesses and their statements as to the causal
factors, influences and mechanisms then subjected to merciless public
scrutiny. One should be prepared to very carefully and exactingly
prove one's findings and theories, particularly if published in
journals.
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What on the other hand, is the problem if an ejection inves-
tigator cannot clearly identify certain causal factors and admits that
fact. From the viewpoint of AAES/ALSS data analysis aimed at defining
problems, lack of a defined causal factor does not pose any serious
problems. Certainly not stating causal factors when one cannot be
certain produces less of a problem than stating a not clearly proven
causal factor. One should not, however, be discouraged from
hypothesizing which might be the causal factor as long as one clearly
indicates both that the factor listed as the causal agent is a
hypothesis and the bases underlying that choice of agents.

In many instances the information obtained during a thorough
investigation of a single ejection case (whether involving one or
multiple individual ejectees) may be sufficient to permit
identification of all injury and problem causal factors. However, in
many cases, the information which the in-field investigator can
develop is inadequate and assistance is needed. A considerable
community of AAES/ALSS equipment expertise exists within the Navy,
much of which can, on request, provide assistance. Table I[ lists and
provides points of contact for U.S. Navy activities having specific
and detailed expertise concerning AAES/AISS. The iavestigator alsc
should be aware that there exists an immense, growing body of data
which, when properly treated and analyzed, might prove helpful in
understanding or interpreting the data and information acquired for a
specific case. (This latter aspect is discussed in more detail in a
separate paper.)

To summarize, then, the critical points concerning the ejection
investigator's task:

o Identify and record all data

o Where causation can be clearly established, so state and
define bases for starement

o Where hypotheses concerning causal factors seem
reasonable, state them, identify them as hypotheses and
furnish your rationale for the hypotheses.

o Do not state event or causal factor guesses or hypotheses
as though they were established.

NEED FOR NARRATIVE DESCRIPTIONS AND EXPLANATORY NOTES IN THE FSR

Throughout an ejection investigation and the subsequent preparation of
the Flight Surgeon's Report (FSR), the investigator(s) and preparer (s)
should remember that the FSR out of necessity is a checklist type
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formatted report. The checklist format, of course, in part is used to
simplify complicated tasks, such as ejection investigations, and to
ensure completeness of reportage concerning common, anticipatable
and/or potential aspects.

Throughout the FSR, therefore, checklist subsets are provided
from which the preparer is required to select the term(s) or phrase(s)
most applicable. These subsets are employed to solicit descriptions
of events, problems and behavioral aspects frequently associated with
or commonly occurring prior to, during and/or following an ejection.
The terms and phrases offered usually are simple, often one, two or
three words long, and can encompass a broad spectrum of specific
aspects of an escape which share one or more common attributes.

Unfortunately, often, despite shared attributes, the lumping of
specific aspects under one term conceals important differences among
those for an individual case and among those for a collection of
cases, Often concealed through lumping are those differences, such as
relationship of a specific aspect with sequenced events (i.e., did
"flailing - lower extremities" occur prior to, during or after
man-seat separation, during drogue operation, during parachute opening
shock, etc.), which would help clarify the actual causal
mechanism(s). Thus lumping serves to make, for example, all "flailing
- upper extremities" occurring after egress appear to be the same and,
therefore, implicitly, likely to result from the same causal factors.
In fact there are many likely causes, as for example, for "flailing -
upper extremities" and, therefore, the oversimplified lumping may
confuse those seeking to identify the causal mechanisms.

The complexity of specific aspects such as upper limb flail is
discussed in greater detail in the accompanying paper entitled
Preliminary Generalized Thoughts Concerning Ejection Flail Phenomena.
It is because of the potential complexities hidden by the offered
terms that throughout the FSR there are provisions for and requests
for, narrative descriptions and/or explanations illuminating the
specific aspect(s) covered by the selected term. In essence, then,
when a report is fully annotated with explanatory notes, the terms
have served as a checklist during the ejection investigation and FSR
preparer, therefore, need to recognize the critical importance of the
explanatory notes and to seek and report information which may help
researchers and designers to identify and correct the individual
causal mechanisms causing undesirable specific aspects. As examples
of the degree of complexity which might be concealed, consider Figures
25 and 26 which are questionnaires currently being developed to
enhance AAES community knowledge concerning upper limb flail and
concerning post-egress tumble in the hopes that the underlying causes
can thereby be identified and eliminated.
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GUIDANCE AND ASSISTANCE FOR THE INVESTIGATOR/FSR PREPARER

As a side effort to the analytic effort being undertaken by the
Naval Weapons Engineering Support Activity, an effort has been
initiated with the assistance of the Naval Aeromedical Research
Laboratories, Pensacola, to develop a number of field investigator
guides concerning both the AAES and associated ALSS subjected to an
emergency use. These guides are being developed in an attempt to aid
the investigator/FSR preparer in conducting a thorough investigation
to glean and report maximal information with a minimum of effort and
confusion on their part and, also, to thereby enhance the quality and
quantity of information presented in FSRs. Preliminary drafts of the
guides for examining and investigating helmets and oxygen masks have
been prepared and are included in this brochure. In addition, a very
general decision tree has been developed in preliminary form and
included.

It is intended that these and other guides, as they are
developed, will be evaluated during post-test investigative efforts
following ejection tests and then furnished to selected flight
surgeons and aviation physiologists for further evaluation and
comment. If the guides appear suitable, helpful and acceptable, ways
will then be sought to formalize their development, updating and
availability.
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TABLE I

OFTEN CITED CLASSICAL CAUSAL FACTORS FOR

INJURY AND PROBLEMS ASSOCIATED

WITH EJECTION

INJURY/PROBLEM

o0 Vertebral compression facture,

o Aviator rising off seat and/or
striking canopy during negative
G flight conditions.

o0 Helmet lost during ejection.

o Limb flail.

o Neck injury.

CITED CLASSICAL CAUSAL FACTORS

Poor body position.
Poor restraint.
Seat acceleration.
Seat slap.
Scoliosis
Anthropometry

Loose lapbelt.

Poor restraint.
Mis-sized torso harness
used.

Windblast.

Loose/broken chin strap.
No nape strap.

Improper fit/fit pads.
Wind under visor

Helmet weight/c.qg.

Windblast.

(If present Ballistic spreader
gun parachute opener induced
excessive opening shock.

Poor body position.

Windblast induced helmet
aerodynamic lift.




ALSS/ARES
EQUIPMENT
__TYPE_

o0 Total Escape System/
Life Support System

o Parachutes

oCartridges/Cartridge
Actuated Devices/
Cartridge (Ballistic)
Catapults

0 Rocket Motors/
Rocket Catapults

o Maintenance & General
Systems

TABLE 11

SOURCES OF OUTSIDE ASSISTANCE

AND AVIATION PHYSIOLOGIST

ADDRESS

Super intendent

Life Support Engineering
Division Aircraft and
Crew Systems Technology
Directorate

FOR THE ACCIDENT INVESTIGATING FLIGHT SURGEON

TELEPHONE
NUMBERS

215-441-2503
Auto: 441-2503

Naval Air Development Center (603)

Warminster, Pennsylvania 18974

Technical Director

Crew Systems Division
Naval Air Systems Command
(AIR-531A)

Washington, D.C. 20361

Head

Parachute Engineering Div.
Parachute Systems Dept.

Naval Weapons Center (641)
China Lake, California 93555

Director

CAD Engineering Division
CAD/PAD Department

Naval Ordnance Station (512)
Indian Head, Maryland 20640

Director

Alircrew Escape Propulsion
Division CAD/PAD Dept.

Naval Ordnance Station (515)
Indian Head, Maryland 20640

Head

Air Crew Systems Branci
Systems Engineering Test
Directorate

Naval Air Test Center (SY-71)

Patuxent River, Maryland 20670

202-692-7486/
7548
Auto: 222-7486

714-939-2943
Auto: 437-2943

301-743-4261/
4876
Auto: 364-4261

301-743-4757/
4369
Auto: 364-4757

301-863-4141/
4673
Auto: 356-4141




o FSR Dpata/
Data Analyses

O AAFES/ALSS Data
Analyses

Head

Aeromedical Division
Naval Safety Center
Naval Air Station
Norfolk, Virginia 23511

Head

Life Support Equipment Branch
Aircraft Maintenance and
Material Division

Naval Safety Center

Naval Air Station

Norfolk, Virginia 23511

Head

Analytical Systems Division
Information Systems Dept.
Naval Weapons Engineering
Support Activity (ESA-31)
Washington Navy Yard
Washington, D.C. 20374

804-444-2261
Auto: 690-2261

804-444-3949
Auto: 690-3949

202-433-3621/
3623
Auto: 288-3621
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INSTRUCTIONS FOR COMPLE TION OF FORM OPNAYV 3752/3: GENERAL INFORMATION AND NARRATIVE DATA
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SUGAR
DATE TAKEN:

KETONES __________ OTHER ABNORMALITIES
ELAPSED TIME TAKEN AFTER MISHAP

V. X-RAY RESULTS
[JCheck if pertormed. Where parformed:

{Submit resuits on 2 separate sheet}

V. PRE-EXISTING DISEASES/OEFECTS AND DISEASES/NEFECTS PRESENT AT THE TIME OF THE MISHAP
Method of Discovery Wawers {as applicabiel

Annuat

Disgnosis Physical | Sick Cait § Autansy Qther Authority Date

Vi. SMOKER [JYes [J%o #packwday
vii. AUTOPSY
t. Conducted By/in Presence Of: 2. Materisl Submstted 1o AFIP:
messemmens M- Mitlitary Pathologist F - Flight Surgron 1 — AUTOPSY REPOIt s 3 — Picturas
e & Clvflzan Pathoiogist ¥ « Othet — 20 FOZEN TISUE rrrrsssan 8 — Frxedt Tassue

Has srmoked for years,

3. {Jrotocot Attsched [J witt be Farwarded

NAME OF THIS INDIVIDUAL SSNn AIRCRAFT BUNO




INSTRUCTIONS FOR COMPLETION OF OPNAV 3752/4: MEDICAL INFORMATION

I. GENERAL:
Flight Status Check 1t on competent thght orders reqardiess uf actual participstion i meshap  Ortherwise feave Hlank
tmury classitication in gccordance with Chapter 4 of OPNAVINST 3750 6.

Selt-explanatory
Include days spent as sick in-quarters’” o1 un convalescent teave Usedt as an indicanion of time not avinlafile tor gty duty

(S L R

Exciudes nospitahization, convalescent feave, and S| Q
6 —~ Include total days grounded mncluding day ot mushap but not day of return o thght status. Do not inctude days bostatate gy, o

ang o1 on convalescent lgave
7 Altered state of cunsciousness gs detned in International Classitication ot Disease (1CD! 780, Dutation i houts andg minutes,

I INJURIES INCURRED DURING MISHAP:

List imuries in decreasing order of severity In tatal cases, list Prmary cause ot death fust Use standard medical Termimuiogy *of Lody s ', sro
aiagnosis, and insert 1ICD code which mast nearly describes npury in column provided. [ndicate the estimated mjury severily ot ogch onjur
other njury were present, using OPNAVINST 3750.6 For “Cause,” brietly describe the mechanusm of imjury, »» . "Hypertiexion,” “Blant Teauem
etc. tExplain in detasl on the 3752/11 torm ) Indicate external tactors which af fected Mechdnism ot intury onky f Thase Yo turs +an De eaTabhst e @
reasonsble degree of confidence, and describe means for establishing that confidence, 1e , “paint from seat tound on hetmet " “airc e wgtemens
“rescuer’s statement,” etc. on the 3752/11 torm. In the event more than tive mMifuries were sustamned, list the remaining ey . Se
imuries Uitte things are important}. Do not simply state Cimurnies Muitiple extremes’" 1or tatahnies

vy e,

INJURY
Example: SEVERITY
1CD Code CODE
1. 1 Body Part Lumbar spine L-3
Osagnosis Anterior compression Fx 805.2 D
Cause Hyperflexion due to ejection forces
2. ] Body Part
Mommm e
1. LAB TESTS:

Retain ahquot of frozen blood and urine for future use verdication, as per OPNAVINST 3750 68 Brn Luctic acid * s e apat e

Both serum and urine shall be submitted 1or druq screen testing.
“Elapsed Time'' —~ indicate time 1n hours and mingtes from me of MiShap 10 Lime specimen ot tLined
For all abnormal Iab values. provide an explanation tor value or indicate pIan tor tollaw up studies Resalts ot folon ot
to the Naval Safety Center (Code 14). State whether abnormal lab resuits were signiticant o not 1o mMistat Place a0y sl

TS Er N TR S LA NT TIPTS5

Plgn Taba TS gt Sl grkcy

section.
IV. X-RAY RESULTS:

Spinal x-rays are required foliowing all ejections;balouts Or 1n any instance of suspected back NUTY LIS evidenced by pan e
Attach copy of x-ray reports to this fr - n. Indicate name ot facility where X-13ys were made

V. PREEXISTING DISEASES/DEFECTS:

List all known preexisting diseases;defects and diseases/defects present at time of mishap Include all detects “sted n B1OUK

[RATLINERTATANPRLINS SIRY SYEYY

e N FER

such as defects of vision, hearing, etc.
V1. SELF-EXPLANATORY
VI. AUTOPSY:

Check as many boxes as are appticable
Do NOT delay submission of FSR while awaiting return of AUTOPSY REPORT

DO NOT WRITE HERE
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FLIGHT SURGEON'S R _ B R ’ REPORT SYMBOL
MEDICAL INFORMATION ‘ : e OPNAV 37521
OPNAV 3754 : i : PAGE 2 OF 2

THIS IS PART OF A LIMITED USE NAVAL AIRCRAFT MISHAP INVESTIGATION REPORT.
LIMITED DISTRIBUTION AND-SPECIAL HANDLING REQUIRED IN ACCORIDANCE WITH OPNAVINST 3750 6.

VIl INJURY PROFILE

(Please mark or draw injuries, where applicable}

i)
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IX REMARKS: (st sagitional injuries and/or abnormal isb vaiues reiated to this mishap, and any other pertinent remark s
(Centinue on separate sheet, it necessary )

NAME OF THIS INDIVIDUAL SN AIRCRAFT BUNO
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INSTRUCTIONS FOR COMPLETION OF OPNAV 3752/4: INJURY PROFILE

VI INJURY PROFILE:

Supptement with photographs where possible. Attach additional sheets of paper, as requited Send photos onfy 1o Navsl Safety Ceater

From external examination, specify exact location of the NfUry, drgsion, amputation, burn and degree, contusion, discolorat,on . nemon Rage
etc. on the ncluded diagram

From sketetal examination, specity exact location and type of tracture or dislocation on included diagram
1X. REMARKS:

May be used tor listing additional Inyuries, laboratory values, or any other information considered ermane 1 myestigisf i, n

DO NOT WRITE HERE
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FLIGHT SURGEOQN'S REPORT

PEVCHOPHVSIOLOGICAL AND ENVIRONMENTAL FACTORS

OPNAY 32525

KEPORT SYMBO
PN AN STRI
Pt o

THIS IS PART OF A LIMITED USE NAVAL AIRCRAFT MISHAP INVESTICATION REPORT.
LIMITED DISTRIBUTION AND SPECIAL HANDLING IS REQUIRED IN ACCORDANCE WITH OPNAVINCT 37340,

PLACE APPRQPRIATE MISHAP FACTOR IMPORTANCE CODE (O=Present but did not contribute’

a factar: 2=Probabiy a factor; 3=Defnitely a tactoe} In the applicabie phase of mishap block (M=Misnan;

EvEseape; S=Survivit lincludes perachute tandings! and Reflescue)

1. SUPERVISORY FACTORS.

3

&

A. Inadeguste Bref/Chackout:

8. OCrdecediied on Flight Beyand Cansbility:

C. Fatluee to Adlow far Adequsta Rest
. Tempa of Operations

E. Lack of Asrcrew Survestiance

F NATOPS Manvat inagequacy

G. Other

EXPERIENCE/TRAINING FACTORS

A, Limnved Expsrience

8. inadequate Transition

€. Lask of Caurrency/Praticisncy

0. inadequste Knowtedge of AIC Systems
3 Inadequate Knowieage ot ALSS

F. Other

QRemgnmy»

"M DN OR

HUMAN ENGINEERING DESIGN FACTORS

A, Design/ Loeation of nstruments, Controls
B Lighting:

C. Workspace Incompatibiiity
D Anthropometric Incompatibiity
E. Confusion ot Controis, Switches, Etc

7B Misrend Instrumats

6. Visust Restsictions. Due- 1o Structure

M. Task Querspruraton:
! Inadvertent Operation

4 Cotkpit Stengwrdizetion (Lack of}

K Persanal Equipment Interterence
L. Inadequate Crashworthy Design

LM Other:

4

5

mmo o®

C UNICATIONS PACTORS:
. Misinterpretation
.. Naiye Interference
Disrupted Communications
Poor Crew Coordination
. Other )
NVIRONMENTAL FACTORS
Acceteration Decereration Forces
Decompressicn
Vibration
. keat/Colg
Wingbiast
. Weather
.. Visibifity Hestnction {Glare, etc
Smoke, Fumes in Cockpit

»

Air Turbulence
Dxygen Contamination
. CO Posaning

K -1 8mMmTood

monm»

e R ~ L O gnmYy

Kb » T H QN @ P

o

{.. Taxic Chemicais
M, Work Area Lighting
N. Radetion
0O, Pitctyag Deck
P, High Seas
Q. Electricat Shock
R. Mose
S. Qther
MEDICAL FACTORS
Pagr Prys can Corant an oy
. Mation S«kness
. Fstigue
Sieen Drepriat.on
Missea Meaig
NMedico® Gmis. sec preget e
Medwcat sy AL praser e
Arterag Consc.ousness
Disorentat.or vercsan
. Visust ftusions
. Mypoxia
Hyperventitation
. Dysbarsm
. Circadian Riwthm Oisturbance
Hyporherm:g
Hypertherm. g
. Other fcute fiinessies
Pre-Existing Diseaseds)
8. Other
BEHAVIORAL FACTORS
A, Faulty Plannsng (Pre-Fhgnt, Flightt
B. Haste (Hutried Qeparture, atc }
€. Get-Hoame-itis.
0. Boredom, Inattention, Distraction
. Pravccupation wirh Persanat Prodbiems
. Qwescontidence, Excessive Motwvation
. Lack of Conhidence
. Apprehensian/Penic
Viotarion of Ftight Disciptine
Errar v Judgment
Detay
tack of Mornation
. interpersanal Tensions
. inadequate Stress Cop}ng
. Drug Abuse
Alcohot/Hengover
. Other

IQVQZZ!«NL—IC,ﬂmoOmD

NDvOZEIrRAE-TIONM

1 Passitay

M E SR

“we 0w OZR -

_mnOvozg,—x._-zo-nmonmh

O 98082~ Xew ~T O wmwmOanrnwhp

REMARKI{S). (List the number and ferier feom sach iterm marked above, and briefly explsin. Use separate sheet, +f necessary )

NAME OF THIS INDIVIDUAL

AIRCRAFTY

BUNO




INSTRUCTIONS FOR COMPLETION OPNAV 3752/5: PSYCHOPHYSIOLOGICAL AND ENVIRONMENTAL FACTORS
PARAMETERS:

For appropniate tactor importance codes, see torm, Care and sound judgment based on alt tacts shall e exsrciser) g the e 1o

Veoer o, 0

this section. A brief explanation concerming each item selected shalt be made (i the “remarks” section A complete and tail dincasnnn O eacr factior
setected shall appear on the Flight Surgeon’s Analysis, Conclusions, and Recommendations torm (3792/11).
DEFINITION OF TERMS:
M or Mishap phase’ From the beginning of the emergency until its termination, with the occupant still inside the srersft o anrd sho onupant
imitiated an attempt to escape trom the aircraft
€ or Egress. Escape phase: From the inittauion ol the escape procedure until actual exit from aircratt (un grounny e gnts oot ook tne
ground or water lafter inflight escape)
S or Survival phaser From the completion af ground;water egress ur parachute linding untd physical coNTGET s et ab e e e
personnel or rescue vehicle.
R or Rescue/Recovery phase: From the time rescue personnel dctually reachea the individual untid e has Leen e e byt I
hospital, or until rescue attempts were abandoneu,
1 “"Superwisory Factors” shall be apphicable to any and all tevels of supervision, as appropriste, from petty otficer 1o the nighe. e MRLTAIA SIS
2. Experience: Training Factors:
E. “ALSS' — Aviation Life Support Systems include ejection system (seat, parachute, restramt systems, org ) 02 mask | otut or vy prmer e
signaliing devices, etc.
3. Human Engineering Design Factors:
B. "Lighting” includes the design of cockpit lighting, formation hghts, runway . carrier landing plattorm ightina etc ahich *tecrs g oroas per
formance (does not nclude lighting of maintenance workspaces, etc.)
L. “Inadequate Crashworthy Design’ includes the desian ot such items 3s the girtrame, aircrew restraints, el syst-ms « 4
4 Communications Factors
A "Misinterpretation’” includes difficuity tn understanding forexgn sccents or langquage. umintethaible ctterings  NOosTanae o s mens s
etc.
5 Enwvironmental Factors
A ‘"Acceleration Deceleration Forces’ aspplies to any phase of the mishap wheren these torces Jct us an adverse "aume tut 1oes ol TR
where death resuited from extreme deceleration forces or the complete disintegration of the mreraft on impuct
M “"Work Area Lighting™ refers to such things as inadequate Lighting of maintenance spaces. iNe Jreas, o sy propem n FARIRIP R .
workspaces
6. Medical Factors.
A "Poor Physical Conditioning’’ includes any significant obesity
H  “Altered Consciousness’ includes the full range from dazed 1o complete 10ss Of CONSCIOUSNBSS ACCOrHING *0) "he INtertgt vty sy mgr . o 00
Disease Code 780
7. Behawvioral Factors:
M. “Interpersonal Tensions’ refers to problems relating to uthers, .., wite, peers, supenars, suburdinates
N. “Inadequate Stress Coping’ -efers to a problem in any phase which mught sffect the dircrewmemuer DECAUse ° Nis (rhald Ty 0 Mundle sne

ievel of psycholiogical stress, whether (t be due 10 an inflight emergency or to cumuldtive hfe ditticulties stresses

DO NOT WRITE HERE
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FLIGHT SURGEON'S REPORT REPORT SYMBOL
PERSONAL DATA OPNAN TR

5

OPNAY 3752 o PAGE 1 OF 2

THIS 1S PART OF A LIMITED USE NAVAL AIRCRAFT MISHAP INVESTIGATION REPORT.
LIMITED DISTRIBUTION AND SPECIAL HANDLING REQUIRED IN ACCORDANCE WITH OPNAVINST 37306,

). AVIATION PHYSIOLOGY, EGRESS, AND WATER SURVIVAL TRAINING DATA:
A. Did the training contribute to any 1njury, rescue, or survival problem? YES O No QO possisLY O
B. Did the tack of training contribute 10 any injury, rescue, or survivai problem? YES OJ NO (O POsSsIBLY (I
NOTE. If the answer to either A or B is yes, please expiain on form 3752/11.

C. Type:Syllabus Imost recent). Check one: TAC JET HELO CARGO/TRANS. OTHER

Compieted Rowe n
D. List only the most recent training Place Training Accomplished -
tmonth yeart Misnap

Naval Aviation Physiology Training Program (NAPTP)
. Physiology Lectures

. Chamber flight (type profile)

. Sensory: Visual Probiems

Sensory: Flash Blindness

. Sensory: Scan Training

. Spaual Orientation-Lecture-Portovon
Spatial Orientation-Vertigon (SMU-97/F)

. Spatial Orientation-MSDD (986}

WW~a; & wWwN =

. ALSS Lecture

10. ALSS ““hands on’’ training

11. Signailing Devices (Drilis)

12. Emergency Egress System Lecture

13. Emergency Ground Egress

14. Emergency Baiiout Egress.

15. Ejection Imtiation {seat shot)

16. Seat-Man Separation Dnill

17. Parachuting {four-line release)
18. Seat Kit Deptoyment/Use Dl

19. Emergency First Aid

20. Heto Rescue (Land Phase) 9H 1

21. Annual Ejection Seat Training

Naval Aviation Water Survival Training Program (NAWSTP)
22. Water Survival Training-Lectures .

23. Water Survival Traiming-Drnills

24. Deep Water Environment (DWEST)

25. Parasal Traiming

26. Parachute Drag Training 9F2/9F2A

27. Parachute Disentanglement 9F6

28. Underwater Breathing 9H19

29. Diibert Dunker 9U44 series

30. Multi-placed Dunker 905 series
31. Helo Rescue (Water Phase) 9H1

OTHER TRAINING
32. Coid Weather Environmentai Survival {(CWEST)

33. Jungle Environmental Survival (JEST)

34. Desert Environmental Survival (DEST)

35. Survival, Evasion, Resistance, Escape {SERE)

36. Other

M For role in mishap, use following codes:

1. Definitely helped 3. Lack of training a possible factar 5. Possibly hindered 9 Unknown
2. Possibly heiped 4. Lack of training a definite factor 6. Definitely h.ngered O Not s ‘actor

11. BACKGROUND: (complete tor ail pilots and for others who possibly contributed to mishap)

A. Leave Data 8. Fhight Data

1. Date last leave taken 1. Date ot last ‘hight

2 Duration last leave (days)
3. Type of leave last taken

1. Ordinary 3 Sick or Convalescent

2. Emernency 9. Unknown

NAME OF THIS INDIVIDUAL SSN AIRCRAFT BUNO
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INSTRUCTIONS FOR COMPLETION OF OPNAV 3752/6: PERSONAL DATA

I. TRAINING:

All training requirements must be n accordance with OPNAVINST 3710 7 series and type commander duectives Answer items A und 8 tiy
checking correct space. Fully explain a "yes’' or "'possibly’ answer in the Analysis section (OPNAV 3752/11)

This information can be obtained from the health record/individual NATOPS training jacket, or from the site where the ‘taining was conducted
1t traiming 1s deficient, e.g., out-of-date, a comment is required on the 3752/11 torm. Item D36 refers 10 any other schools and: o traming prog: sms
that this individual may have attended. Squadron training and any '‘other’” physiology, eqress and/or water survival trawming proygrams shoutl atso D
hsted. A copy of the training record from the healith record or NATOPS qualification jacket should be included,

NOTE - Section | may be omitted on “'selected’ passengers that were not required to have the training. (A statement of 'his fuc! s ceguiren

Terms. "A L S S” — Aviation Life Support Systems

DO NOT WRITE HERE
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FLIGHT SURGEON'S REPORT REPORT SYVBOL

PERSONAL DATA OPNAV 37521
OPNAY 378246 PAGE 2OF 2

THIS IS PART OF A LIMITED USE NAVAL AIRCRAFT MISHAY INVESTIGATION REPORT.
LIMITED DISTRIBUTION AND SPECIAL HANDLING IS REQUIRED IN ACCORDANCE WITH OPNAVINST 27306,

C. Wark/Rast Dets:
1. Mours worked: 8. Haurs stept:
a, o fant 34 oSt o BOULS: 2, in 195t 28 howrs: Baurs
8 i Iast AR ROULSY | reriene PFOUTS. : " 3. 19y 185t 4B BOGrST e BOUSS
©. 0 fast 72 hours: _______howrs. €. vt last 72 hours: hotses
2. CoNnuauaus dity DHOE 10 MISHBE (s BOUS 8 Duration of fast staep pered: nouts
3. Tirve i cocksit prioe to-Hight Lin houry snd wenthsl: ... Bours 7. Last sieep period was {388 insfruct-ans}
3. Hours cantinuousiy awake prior vo mishan: . . hours 2, CONUAVAYS e b, BrCken
i1t ANTHROPOMETRIC DATA:
A Height (nches F Butrock-Knee Length  Inches
B8 Current Weight. Pounas G Buttock-Leg Lengtn  Inches
C Sitting Heignt: Inches H. Shouider Width (Bideltoigd}  Inches
D Trunk Height inches 1. Anthropometric Coding {4 digit code AW NAVAIRINST 2710 3i
2 ; - —
€. Funcuonal Reach: Inches J Other SOTTOCH ~ DO,D,(_‘ TEAL
jiv GENERAL: ,
A Do of Birtho Doy _Month.__.._Year £. Nurober andg typs of priar asisheps {complate for alt p:ors and/or other personsg
: Srmnt : control of sireeaftd,
8. Diste of tast Right physicsl . 1. NG o 2. Type aireraft
| G.. Towt vesrs.of farmat educution — 3. Descrive mishapis} briefly:;
D Highess degres sttwinetl oo
V.. CHRONOLOGICAL ACCOUNT OF ACTIVITIES OF PREVIOUS 72 HOURS
(Far-all piloes, co-pilats, andior persoas possibly conteibuting to muhap, Coatinue on sep shoet, if ¢ sary .}
NAME OF THIS INDIVIDUAL SSN AIRCRAFTY BUNO




INSTRUCTIONS FOR COMPLETION OF OPNAV 3752/6: PERSONAL DATA

11. BACKGROQUND

C.7 "Sleep period’ reters to g4 normal regular prolonged sieep period. An example of 4 “'broken’ sleep peniod s An aircrewmembter Nas 'he SDO
watch sleeps from 2200 to 0600, but is awakened three times by phone calls.

111. ANTHROPOMETRIC DATA:

Compiete items A through H on all airccrewmen. Complete 1tems A through | on all pilots and NFOs. Also complete A through { on any nther
individual who ejected, bailed out, or experenced any difficuity with equipment, fit, or egress. Ccmplete item | IAW NAVAIRINST 37109 Lt
as “other’” in block J any unlisted measurements which resuit in anthropometric problems.

V. GENERAL:

Items A, B, and D self-explanatory. ltem C inciudes 12 years of education through high school, 4 years of college fraining, und any years spent in
graduate education. Items E{1) and E(2) include alf prior arcraft mishaps regardless of the couse of the mishap This information snall be obitsines
from the NATOPS Flight Training Qualifications Jacket. Describe the circumstances of the mushapis) and include any pertinent ‘acts concerming *he
mishap in item E(3).

V.CHRONOLOGICAL ACCOUNT OF ACTIVITIES OF PREVIOUS 72 HOURS:

This history should begin 72 hours prior to the time of the mishap and proceed In o« chronological order. Among ymportant iems G consider
are (1) exact content of meals (If known), (2} aicohol consumption, (3} sleep periods, 14) stressful situations of any nature. '5) significant events.
and 18) medications/drugs. |tems listed should be accompanied by time of occurrence [if known) Provide comments cancerning any deviation from
normal habit patterns. An exampie is provided:

FRIDAY: 2 OCT 81

1800 Ate dinner at home: turkey, mashed potatoes and gravyv, peas, 2 glasses of rea wine, cotfee sna 4ppie pie v .a Moae
1800 Relaxed with family, watched TV, ate popcorn, drank 1 glass sherry

2300 Went to bed. Took 2 Corcidin tablets tor residual URI

SATURDAY: 3 OCT 81

0700 Woke up, ran 2 miles.

0800 Showered, breaktast with farmily - 1 egg, 2 strips bacon, 1 shice toast, orange (uice and coffee

0830 Read paper, relaxed.

0900 Worked on car, mashed finger, finger throbbing, took 2 APCs treated finger with iodine, band-did

0930 Cut grass.

1130 Ate lunch: bologna sandwich, iced tea.

1200 Went shopping with wife.

1700 Dinner at a pizza parior — ate half of a large pepperoni and mushroom pizza, drank small pitcher of beer
1800 Went to movie with family.

2030 Arrived back home, relaxed, listened to music, 1 glass brandy.

2200 Went to bed.
2300 Finger throbbing, got up and toak 2 APCs.
2330 Back to bed.

SUNDAY: 4 OCT 81

0800 Woke up, ran 2 miles.

0900 Showered, breakfast with family , 8-ounce glass orange juice, coffee. 2 wafties with syrup
0930 Read Sunday paper.

1030 Dressed for church.

1100 Left to go to church with family

1330 {Lunch at hamburger joint, 1 quarter-pound cheeseburger, fries, and large coke

1400 Took kids to zoo and park.

1600 Returned home, watched sports on TV, 2 beers.

1900 Supper at home, spaghetts and meat sauce, 2 glasses Chianty, salad, 2 shices garhic bread
2000 Call from mother: father had heart attack, \n hospital, condition — satistactory.
2200 1 glass sherry went to bed.

2300 Awakened by baby crying, heiped wife with sick baby.
2400 To sleep.

MONDAY: 5 OCT 81

0530 Awoke, ran 2 miles.

0600 Showered, dressed for work, no breakfast.

0630 Left for squadron.

0700 Arrived at squadron.

0730 Brief for flight.

0800 Fly —~ one-on-one ACM mission with F-14s from sister squadron,
1015 tand at NAS Homebase.

1040 Debrief

1100 To Division Office, paperwork

1200 Lunch: hot dog, coke, candy bar.

CHRONOLOGICAL ACCOUNT OF ACTIVITIES OF PREVIOUS 72 HOURS (sample):

1300 in Squadron maintenance spaces.

1630 Brief for hop.

1700 T.0.

1800 Firewarning hight, observed deteriorating engine instruments, flames and smoke, ejected  no injury

1815 Rescued by SAR helo.
1830 Landed at NAS Homebase, to dispensary .

2-44




NOMENCLATURE

REPORT SYMBOL
OPNAV 37521
PAGE 1 OF 2

} Available

Used/Worn

_ —
“THIS IS PART OF A LIMITED USENAVAL AIRCRAFT MISHAP INVESTIGATION REPORT.

Needed

PROBLEM(S)/
CONDITION(S) CODE

©®X N oo s

HELMET

a., Heimet Visor

b. Chin Strap

c. Nape Strap

d. Reflective Tape

GLASSES (prescription/planc)

OXYGEN MASK

a. Oxygen Regulator

b. Oxygen Mask Retainer Fittings
UNDERWEAR

FLIGHT SUIT.

FLIGHT GLOVES

800TS

ANTIEXPOSURE SUIT

SURVIVAL VEST

CONTENTS:
a. Radio

~® a0 o

T e

I8

HARNESS, INTEGRATED RESTRAINT, MA-2(SIZE!}
HARNESS, NONINTEGRATED STANDARD

HARNESS, OTHER

HARNESS, INTEGRATED RESTRAINT (MA-2)
MODIFIED BY ACC-380 (sizr)

CONTENTS:

~e a0 T ow

T e

ANTI-GSUIT

LIFE PRESERVER

Aytoinfiator

LIFE RAFT

EJECTION SEAT

3. Restraint System

b. Leg Restraint/Garters

PARACHUTE

a. Parachute Canopy Releass

b. Automatic Parachute Divestment Devices

c. 4.line rel

. BUNGQ

Y




INSTRUCTIONS FOR COMPLETION OF OPNAV 3752/7: AVIATION LIFE SUPPORT SYSTEMS

List it ndividudt protective equipment and Lite support systems (e g 02 requiatorn, multiplace biterats pugctute s that (g o1 coula taye attecnn
survivabihity . For numbers 913,19 and 20, continue hsting in cumbwer 22 or an separate sheet o f necessary

In the column “specithic type ' hst the specitic maodel ot equipment clothing, when gpphcable 1N accardance Ath NAVAIR 1316 weowg L
Systems Mdanuals maintained by the hife support equipment speciahbst For ejections, the specific type and model ot glection seat andg ype of pata
chute shall Jiways be histed (e don tust say Martin Baker Escapac . etec ) Consult with hite suppornt eQuipment il ejection Seat [eosonne: o ensure
that specitic nomenciature and types ot sQuipment are properly Listed Include service chanyes 4nd momficatiaons 16 aitf i pingo-nsng “He et ty
Jnd contigur3tion ot g particular em The par! number 1s usetul and should be inciuded when pussible

When applicable. the columns “required ' “avaddble ‘used worn, and needed” are 1o be filed in o with Y too yas N o e e T G
unknown The column required’” reters 1o <tems that were required by ~otticial directives  For example OPNAVINGT 3710 ) NAVAIH 1216
series manudls and of type commuanger directives Note 1t ather than OPNAVINST 3710 7 or NAVAIR 13 16 series ust the frea tier sy e
indicates that the individual had this with him or availabie to him at the time of the muishap “Used/Worn™ s setf expianatory  Seeded’™ noicates
that the item cid or could have mproved survivabihty

The column “‘probtemis) conditionis)” s extremely muurtant and shati be completed with a great deal ot care Enter the codes ory {rae pron:
M condition s known reported or real evigence exists to substantiate it The fit of fhight clothing/garments (e g | torso harnes, nuimet, ant G Lttt
snail be spectficaily addressed n terms of its effect(s) on performance and survivabidity All problems;condihons codeg shot! Her hisCussel 0 The
Remarks section

Use specific code numberis) to indicate the nature of a problem:conchtion whenever possible. For exampie, in the case of a tacure 0 aamit on to
or instead of entering a 10 any of the foilowing coutd atso be apphicable 15 17,21 35, andg/or 36 More than one problem  cond.1ion May abbiy ana
any one probiem condition frequently leads to another Ersure the codes are histed in chronological order of occurrence Add the phase of the mishap
{see mishap phase codes) to the number, when known Bracket ait related probiems/conditions. Example A piloT 0ses his hermet gurng #|ect:on
because the chin strap s not tightened properly During helo rescue hoisting, he hits s head on the helo and sufters 3 scalp 'aceration and CoONCUsS 0N
In the 'problems’ column_ enter the following on the ine where heimet data have been reported (24M, 04E 45R) Bracket the (tems 1o naicats
refationship of events

The Probtem/Cangition”  codes provigded represent most of the problem factors which historicaily have been assocrated witn Lfe Suppor!
Svstems Ongoing studies of tabulations Ot these problems/conditions result 1n recommendations tor the evaluation and development of mproveo
ALSS. and n nstructions for their maintenance and use o ensure Maximum aircrew protection Note Do not st eqQuipment 4s neing Aamaagea or
ta:iing f 'mpact torces were of such magnituge that «t could not have been expected to remamn ntact

PROBLEM/CONDITION CODES

01 - Nor availlable -~ supply problem 29 — Water hampered use
02 -~ Not svailabie — tetr behind 30 - Other equipment interfered
03 - Discarded 31 - Donning-removal problem
04 Lost 32 - Discomfart butkiness
05 - Damaged - Minor 33 - Poor tit
06 - Damaged — Major 34 - Lleaked
07 - Burned -~ Minor 35 - Mater:iat deticiency
08 - Burned - Major 36 - Design deficiency
09 — Destroyed by extreme force fire 37 - Hanguprentanglement with A C or other eauipment
10 - Faied to operate (radio, actuator, etc J 38 - Entanglement (Parachute suspens:on lines omy'  Aljon
11 - Operated partially 39 - Entanglement (Parachute suspension lines onty'  \inoer
12 - Ditticuity locating 40 - Dragging {Parachute oniy)
13 - Beyond reach 41 - Non-standard contiguration
14 — Connection/closure ditticulty 42 - Aided in locanion rescue
15 — Connection/closure tallure 43 - Noteffective in location rescue tused 1N area 0* SAR (ehicies:
16 - Releaserdisconnect difticulty 44 - Prevented: minimized injury
17 - Release/disconnect tailure 45 - Equipment problem (loss, tailure etc) a 1aCtor (N Progucing nuy
18 - Inadvertent release disconnect 46 — Eguipment produced injury (hit by ejection seat etc
19 - Inadvertent actuation 47 - Fadure/delay 1n using compromised survival rescue
20 - Actuation difficuity 48 — All crew equipment (code only once)
21 - Actuation failuyre 49 - Maintenance installation error
22 - Actuated by other person 50 ~ Problem experienced by others in gctuation releise 0 pauipment
23 - Restraint. attachment inadequacy 51 ~ Equipment damage - self induced
24 - Restraints, attachments not used properly for maximum 52 - Eaquipment fulure — seit-induced
protection 53 - Air dropped equipment
25 — Improper use {other) 54 - Not available - needed
26 — Unfamihar with use 56 - Avaiable — needed. not used
27 - Cold hampered use 56 - Dislodged trom normal position
28 - Injury hampered use 60 — Other (specity)

MISHAP PHASE CODES

M = Mishap

€ = Egress

D - Descent {after mjection/bailout)

L - Landing (parachute) from tirst contact with ground, water, building, tree, etc., until stable
S = Survival

R - Rescue

U - Unknown

T - Not apphcable
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FLIGHT SURGEON'S REPORT REPOUT nYMBOY
AVIATION LIFE SUPPORT SYSTEMS CHNAY 37321
OPNAYV 37527 PAGE 2012

THIS IS PART OF A LIMITED USE NAVAL AIRCRAFT MISHAP INVESTIGATION REPORT,
LIMITED DISTRIBUTION AND SPECIAL HANDLING REQUIRED IN ACCORDANCE WITH OPNAVINST 3750 €.

i _ ‘
Specific Required| Available | Used/ Worn{ Needed PROBLEMIS)/

NOMENCLATURE
Type CONDITION(S) CODE

IVAL KIT CONTAINER

9
My
2C
—~

“2

zy
vy

om

- & g n o wCwn

20. OTHER LIFE SUPPORT EQUIPMENT

tUse also ‘or ground personnel involived)

a a o o

21 1D TAGS

 {APPROPRIATE REFERENCE FOR THIS SECTION: NAVAIR 13-1.8 SERIES MANUAL. AVAILABLE AT PARALOFT)

22. REMARKS: (in: number amﬂcmav ot each groblant/candition marked above and briefly expiain,

NAME OF THIS INDIVIDUAL SSN AIRCRAFT BUNO

—es——
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REPORT sYMBOL
IPNAVY 37521
PAGE t OF 2

: oo THES: IS ?ART oF LIM TED USE NAVAL AiRCRAFT MISHAP lNVES’!‘IGAT!ON REPORT.
UMFI‘ED DISTRIBUTION AND SPECIAL HANDLING REQUIRED IN ACCORDANCE WITH OPNAVINST 3750.6.

y w -
§1. LOCATION (N AIRCRAFT (crew/passenger seating)

A. Locaton

B. Longitudinal Location

C. Laterat Location

8. intent for Escape

1 e Intentional

Unintentional, Seif-induced
Unintentional, Mechanical
Unintentional, Other-induced
Intent Unknown

© s we
COU B LN =

1. Cockpit (pilot/copilot compartment) 1 Forward 1 __ ___ Cencer
2. Navigator/Engineer Compartment 2. Center 2 Lett Sige
3. Cabin/Passenger Compartment 3 ___Aft 3. _____ _RugntSiae
4. Other 9 Unknown 9 Unknown
9. Unknown
D. Direcuon Facing £. Use of Seat
1. _Forward } Not in Seat
2 ___Aft 2 In Seatr
3. Sideward 3. 0 Bunk/Litter
9 Unknown 9 Unknown
A. Method o
1. Ejecuon 2. Bailout
1. Accomplished {free of cockpit) 1 Accomptished {free af aircratt)
2. Initiated (did not clear cockpit) 2. Attempted (not accompiisheg)
3. Attempted (not inkiated) 3 Bailed Qut After Ejection Attempt Faded
4. Seat Ejected on Impact With Terrain 4 Unknown if Attempt Was Made
5. Inadvertent Ejection 5. Suspected Bailout
6. Underwater Ejection 6. Definitely Not Attempred
7. Unknown if Attempt Was Made
8. Suspected Ejection
9. Detinitely Not Attempted
3. Other Saquence0t Actions Performed Priar ta Egress
1. Standard Emaergency Ground Egress it -
2. Underwater Egress (not ejection)
3. Did Not Escape
4 Exit Unassisted {other than #1)
5. Carried/Assisted Out
6. Biown/Thrown Out
7. Jumped/fell from A/C (sirborne} .
8. Unknown if Escape Accomplished -
9. Escape Method Unknown

C. Communications Prior to Escape

Distress Signai Transmutted
Positon Fix Transmitted
Emergency IFF (manuall
Emergency IFF (automatic)
None

Other

Unknown

. Order ot Escape ot

€ PREVIOUS EJECTIONS.BAILOUTS
Number of Ejections
Number ot Emergency Baouts
Other Parachute Jumps (training sky Jiving etc *

V., TERRAIN OF PARACH
one may be applicable)

UTE LANDING OR CRASH SITE (more than

L Dense Woods

0 Siaen A Open Sea M In Trees
S pe {actiae: MW"“’W 48 Large Lake N Ravine:Steep Siope
Mim m {Mﬁm h*:&ﬁl‘} ¢ Aver o Rocks
i vmu ” et 0 Deep Water. QOther P In/Near Fireball
.&m W{WW et habitakiiel E_ _ Shallow Water Q Desert
:............g:hww idetsaitaly.cot habitabie} F Deep Snow R Throuqn Trees
s ST G Thick Ice S Hard Ground
‘H Marsh/Swamp/Mud T Not Applhicable Awrcratt Landas Normally
1! Sott Ground u Runway
14 Building A Unknown
{K Flight Deck Zz Other (Explam)
NAME OF THIS INDIVIDUAL, SSN AIRCRAFT BUNO




INSTRUCTIONS FOR COMPLETING OPNAV 3752/8: ESCAPE — EGRESS

L. Indicate where this individual was located at the time of the mushap. It individual was in the passenger ar crew compartment of o large wircraft,
indicate approximate location iforward, center, or att section). A line drawing with the indwvidual’s location marked s desirabie 1n muit placed
arerafe.

1. A1, “Ejuction’” 1s the completion ot action by the aircrewmember to imitiate the ejection sequence (raising handle, and/ur squetzing 1hgger
and/or pulling face curtain), regardless ot the outcome of the daction, €.g., ¢n “'ejection’” includes those Cases wherein The sequence s INTEIfusteg by
ground impact or system mattunction.

A.2. A baiiout s an emergency egress with a parachute from an aircratt aloft without the use of an automated dirCrew Hscapr Sy ster:

A.3. “Other” refers to any type of egress not listed under Ejection or Bailout.

A4, List the sequence of preparatory actions accomphished by this individual before he/she actually egressed from the aircratt This .ntormation
1s important for emergency egress training and elaboration of NATOPS changes. Examples would be: visor down, lap beit/shoulder harness siraps
adyusted, MAY DAY seat moved/adjusted, tightened mask, crew alert, etc.
it. B.C, and E. Seif-explanatory.

D. Giwve order of egress trom aircraft, e.g.. tirst ot tive (1 of 5}, tirst ot one (1 ot 1), etc. 1t unknown, so state
L. 1t 1 s checked. an attempt can still be made 1o ascertain the condition ot the cockpit/cabin atter impact.  This felps determine rash "orce
survivability and cockpit crash worthiness
1V. Seif-explanatory.

DO NOT WRITE HERE
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. AIRCRAFT PARAMETERS AT TIME
OF ESCAPE (Either inflight or after
crash, ditching, etc.)

1

1. Altitude FT (AGL) 2
3

2. Airspeed KIAS 4
5

3. Ground Speed KTS 6.
(+f not airborne) 7

8

4. Sink Rate FT/MIN 9
N 10

5 Nose Up 11
o 12

6. Nose Down 13
R 14

7. Right Bank 15
5 16

8. Lett Bank 17
18

9. _inverted 19
20

10._Nose Down Spin 7
22

11.__Fiat Spin 23
24

12.__0Oscillating Spin 2%
26

13.—Tumbling 27
28

14 _Mushing 29
30

15 _Disintegrating 31
32

16.__Rotling 33
: 34
17. —_Other (describe) 35
36

18.—Unknown 37
° 38

19. Rate of Roll /SEC. 39
5 40

20. Rate of Pitch /SEC. a1
o 42

21. Rate of Yaw /SEC. a3
. 44
22. G Forces: (Estimate number and vector) 45
Z 46

*1f G forces were a factor during the 47
mishap/egress phase, explain briefly below 48
Discuss fully on 3752/11. 49
50
51.
52.
53.

-

HEVORT SYMBOL
OPNAV 37521
PAGE 2 OF 2

B. Betore; D — During; A — After (Egress)\

Buffeting
G Forces

. Windbiast
. Seat Leftn "Safed”” Condition
. Difficulty Locating Canopy Jettison Mechanism

Hampered by Clothing

. Hampered by Equipment (include body armor}
. Hampered by Imuries

. Difficulty Refeasing Canaopy/Hatch

. Faiure to Release Canopy/Hatch

. Face Curtain Failed to Activate Seat

. Face Curtain Probiem {locating, reaching, etc.)

Lower Ejection Handle Failed to Activate Seat

. Lower Ejection Handle Problem (locating, etc.)

. Canopy Jettison Probtemn

. Canopy Jettison Failure {automatic means)

. Could Not Open Canopy/Hatch

. Difficulty Releasing Restraints

. Dufficulty Reaching Hatchy Exot — Obstructions

. Difficuity Reaching Hatch/Exit — Injuries

. Ditficulty Reaching Hatch/Exit — Awrcraft Attitude
. Difficuity Reaching Hatch/Exit — Equipment Hangup
. Pinned in Aircratt (other than equipment nangup}

. Confusion/Panic/Disorientation

. Darkness/No Visual Reference

. Fire/Smoke/Fuel

. Anthropometric Problem

. Personai Equipment Factor {other than hangup)

. Upper Extremities Hit Cockpit Structures

. Lower Extrermities Hit Cockpit Structures

Man Struck Canopy/Canopy Bow

. Struck External Surface or Aircraft
. Fialing — Upper Extremities

Flaihng — Lower Extremities

. Drogue Slug Swinging

. Drogue Slug Struck Man

. Man Struck by Other Equipment
. Seat/Man Collision

. Seat Separation Ditticulty

Seat/Parachute Entanglement
Parachuyte Riser Interference

. Man Entangled n Ratt Lanyard

. Parachuyte Line Over/inversion:Semi.inversion
. Man Heid onto Seat

. Tumbling/Spinning (man and.or seat)

. Parachute Container D'd Not Open

Parachute Canopy Streamed/Maitunctioned
inadvertent Opening of Lap Beit

. Failure of Lap Beit to Open

Inrushing Water
Coid
Unconscious/Dazed
Other {expiain}

Vi. EGRESS PROBLEMS (Place X in appropriate column)

: MISHAP INVESTIGATION REPORT
REDIN ACCORDANCE WITH OPNAVINST 3750.6.

Ground

Water

A

BID|A

01

13

51

52

53

w M

(SRS PR SRS N
[« 2NN o RN S I Y

29

50
91
52
53

AIRCRAFT

2 Lot numbier: savd fetter of sach sgrexs probleny marked and briefly explain each. Continue on




INSTRUCTIONS FOR COMPLETING OPNAV 3752/8: ESCAPE — EGRESS

V. Fill in or check the spaces to accurately describe the condition of the aircraft at the time of the escape. tndicate the approximate deqrees of pitch
and bank. {f straight and level, enter ‘0’ degrees. Check all parameters necessary to adequately describe condition at escape.

VI. Camplete for all aircraft occupants who expernenced egress ditficulties. Normaily, only one section will apply: e.g., 1n the air, on the ground, or
on or underwater. There will be cases when problems were experienced 10 preparation for egress while sull airborne, or on the ground or in the water,
Howaever, prablems checked must relate to the egress attempt, not to the emergency phase preceding the mitiation of the escape. The following guide-

tines apply:

"B - Before Egress — from initiation of egress attempt until the individual is on his/her way out of the awrcraft.
“D* ~ During Egress — from start of movement out of the aircraft until his/her body is outside the confines of the aircraft structure
“A” — After Egress — from outside of the aircraft until he/she reaches the ground or water (it inflight egress), or untul he/she is clear of all parts

of the aircraft (if on ground or in water}.
Vi, Remarks and/or expfanation(s} of any egress problems here.

DO NOT WRITE HERE
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{. TIME FROM EMERGENCY UNTIL ESCAPE ATTEMPT WAS
INITIATED

Hours Minutes Seconds

I. DELAY IN INITIATING ESCAPE DUE TO:
. Avoiding Populated Area

Adverse Body Position

N

Avoiding Unsuitable Terrain —— 8. None
Insufficient Altitude — 9. Unknown
Excess Altitude —— 10. Other {describe)

Excess Airspeed
Adverse Aircraft Attitude

b. — Delayed Decision to Eject Because Attempting to Overcome Problem

oo b~

REPOIRT SYMBOL
OPNAY 37521
PAGE § OF 2

HAP INVESTIGATION REPORT.
CCO:_ DANCE WITH OPNAVINST 3750.6.

VIl. BODY POSITION AT EJECTION (As compared to optimal)

in. PROTECTIVE HELMET/02 MASK

A. Head B. Hips C Feet D Eibows

Optimal 1
Forward 2
Upward 3
Lateral 4
Unknown 9
VIll. POSITION OF EJECTION SEAT

1. Full Up 3 Intermed:ate Position

2. Fuil Down 9 Unknown

CHIN STRAP HELMET VISOR ]| 09 MASK FASTENED
FASTENED LOWERED (BOTH SIDES)
YES| NO [UNK | YES | NO JUNK | YES NO UNK

1. Before
Emergency

2. During
Egress

3. During
Landing

4 During
Rescue

IX. METHOD OF SEPARATING MAN FROM SEAT
— 0. Did Not Separate

1. Automatic {as designed)

2. Manuai Qverride

__8. Other (describe}

IV. EJECTION ENVELOPE.

1. Within the Enveope ___ 3. Possibly Outside Envelope (marginai)

——2. Outside the Enveiope ___ 9. Unknown

X. METHOD OF DEPLOYING PARACHUTE
——0. Not Deployed —~—8. Other {(describe)

1. Automatic (as designed)

e 2. Manual ~—9. Unknown

V. REMOVAL OF AIRCRAFT CANOPY:
A_ INTENT B. INITIATED 8Y

1. Intenuonal 1. This Indivdualt

. Unintentional, Selt-induced . Another Indwidual

Unintentional, Mechanical . Other

. Unknown 9. Unknown

C. REMOVAL
. Definitely Not Attempted

. METHOD

. Ejection Sequence

. Manually Unlocked

. Jettisoned Successfully

XI. PARACHUTE OPENING SHOCK
—— 0. Negligibie

2. Severe

1. Moderate — 9 Unknown

- 2-Savere

utinkonovwn

OiNeghigibie |§-Modersta)

Attempted {unsuccessful) . Canopy Jettison Handle

. Unknown if Attempted . External Force (explain)

Ejected Through Canapy

-8 Other

Complete Cutting of Glass

Partiat Cutting of Glass ——9. Unknown

X, PARACHUTE DAMAGE {Give number of)

1. Severed Suspension Lines

3 Torn Panels-Major

2. Missing Panels 4 Torn Panels-Minor

{ VI. METHOD OF EJECTION INITIATION

—'. Arm Rest —bB. Fire

. Face Curtain 7 Mechanical Maifunction/Faiure
—-3. Lower Ejection Handle __8 Other External Force (explain)
—48 Command Sequencer

—.5. Impact 3. Unknown

XIvV. CAUSE OF PARACHUTE DAMAGE

1. Opening Shock ———b. Trees
——2. Fouled on Ejection Seat ——7 Dragging
3. Fouled on Aircraft ——8. Other {Describe!
—4. Fire
. Landing —9 Unknown

AIRCRAFT

BUNO




INSTRUCTIONS FOR COMPLETING OPNAV 3762/9: EJECTION OR BAILOUT
An Ejection/Bailout Episode 1s the sequence of events beqinning with the ejection/bailout imtiation and ending atter parachute landing

t. — Time commences from the moment that the aircrewmember recognized that an ejection/batlout situation existed Use “‘est’” for estimated f
actual times cannot be determined. In many mishaps, an emergency does not warrant an \mmediate attempt 10 leave the awcraft, instead, an
emergency landing, ditching, et¢., may be attempted. When this proves futile due to recognition of deterioraton of the situation le.g., flameout,
loss of control, reaiization that runway cannat be reached, etc.) a decision to escape 1s made. Give the time from this recognition until escape attempt
was imitiated.

1. A. There may be one or more reasons for delaying the initiation of escape. It known, provide these in numenical sequence (1,23,
B. Refers oniy to the period ot time before ejection decision.

§). - Seif-expianatory
V. — As defined in the aircraft’s NATOPS manual. {Check only one block)

V.~ This section s designed tc show how and by whom the canopy was removed. Ejection through the canopy means lieraily through the canopy
glass. Complete or partial cutting of the glass (V. C. 5&6) refers to the action of canopy fracturing systems. Consult NAVAIR 11.100-1 technical
manual and ejection seat specialists (paraioft) for assistance.

V1. —1f ejection was imitiated by ground 'mpact or mid-air collision, check block =6, {f ejection was initiated by windblast, etc., check block =8
and explain.

Vil. — The optimal body position for ejection is: head against headrest, chin slightly elevated, " 'ps all the way back, feet on the rudder pedais,
heels on the deck and eibows tucked in. Check the appropriate boxes to :ndicate in what direction these parts of the body were displaced from the
optimal, or to indicate that the body parts were 1n optimal position. 3

ViIb, I1X, & X. ~ Self-explanatory
XI. — Based on the survivor's statements and/or your judgment.

X11. — Based on the survivor's/witnesses’ statements,

XiWl. — Consider a panel missing 1f the damage s sO severe that it is totally ineffective as 8 means of deceleration, even though remanants are still
attached to the edges of the panel. Identify gores and panels by number and letters based upon information 1n NAVAIR 13.1.6.2 Personnei Para-
chute Manuai. Use this information to fill 1n parachute damage chart (obtainable from paraloft.)

XIV. — More than one cause may apply. Number in sequence, if known. Parachute engineers le.g. NAVWPNCEN (Code 64) China Lake) shouid
be consuited prior to determination, when poss.ble.

DO NOT WRITE HERE
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REPORT ~ ¥ Mt
OPNAY 37321
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OPNAN 375
RIS

= — o
S COTHISIS PARTQF A LIMITEDUSE NAVAL AIRCRAFT MISHAP INVESTICATION REPORT.
w0 LINETRD BISTRlBW}ON"’ANQ’S?ﬁCXA& HANDLING REQUIRED IN ACCORDANCE WITH OPNAVINST 378506,

XV. DIRECTION FACED AT PARACHUTE LANDING WITH | XVIIl. SEQUENCE OF ACTIONS ACCOMPLISHED BEFORE

RESPECT TO HORIZONTAL TRAVEL LANDING
—.V Directty Facing ——_4 Quartering, Back USE|ORDER _SEICRLER
A Life Preserver F o d..ne Reatease |
—-. 2. Facing Away ——5. Directly Sideways Actuated Svitem Actuateq L
B Survival Kit G Paracnute Canopy
——3- Quartening, Facing ——9. Unknown Deployed Rewase Actuated
XVI. LANDING CONDITIONS €. Life Raft Actuated HoRemen Y sor
0f nor auto) Raiseq
1. Surface Winds: Knots. D0, Mask Removed T e o
2. Dragged by Chutei____Yes No E.  Gioves Removeag
3. Distancestime draggeds ____Yards_____Sec. XIX. SEQUENCE OF ACTIONS ACCOMPLISHED AFTER
4 Underwater utilization of emergency oxygen. __.Yes ____No LANDING
S (Watar tanding only} USEJORDER [CsecEces
= e A L.fe Preserver F Z3cargea L.erart
: Actuated :
8 Survival Kt G Paracnue Canopy
: . Depiovea | Reegse Actuareo ‘
kWSifE\‘fecuw: C. L.fe Ratt Actuated H o HMBime Y/ sor , '

(1f ngt auta? Haisen i

|

!
0 09 Mask Remaved ] U Dther tgescr-be:r
E  Gloves Removed )

LT Ower (Deserfbat

Briefly explaws each itere;

- NAME OF THIS INDIVIDUAL Y AIRCRAFT BUNO




INSTRUCTIONS FOR COMPLETING OPNAYV 3752/9: EJECTION OR BAILOUT
XV. — Show direction the individual was facing with respect to the horizontal travef over the surface
XVI. ~ Use “est.”” f an estimate
XVil. — Seif-exptanatary
XVIilL & XIX. —In the column “use.” enter one of the following letters, as appropriate Y — yes, B — attempted/taled, N - not atterrqteg,
U — unknown/not apilicable. In the column “order,” enter the number 1,2,3, etc, 10 indicate the order 1n which The action ~gs acComelistiesd of

attempted. It the survival kit or 4-{ine release was deployed betore parachute landing, indicate in the "Remarks’” section specitically wihen they were
deploved and etfect deployment had un parachute oscillations. if any

XX. — Selt-explanatory (complete only for baiiouts}.

XXI. — Briefly explain answers that are not covered adequately by the blocks available on the form it approprniate, describe the individual’s phy $1cal
state Just prior to landing i1n terms of aitered consciousness or impaired ability to perform a Parachute Landing Fall (PLF} or water ianding

DO NOT WRITE HERE
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© REIGHT NURGEON'S REPORT
SURVIVAL AND RENCUE
OPNAV 3153710

REPORT SYMBOL
OPNAY 37721
PAGE + OF 3

14 nrgm e £orbnrorres It Bbed

~THIS IS PART OF A LIMITED USE NAVAL AIRCRAFT MISHAP INVESTIGATION REPORT.
XJNBTKD DISTRIBUTION AND SPECIAL HANDLING REQUIRED IN ACCORDANCE WITH OPNAVINST 3750.6.

CONDlTIONS PREVAILING AT SURVIVAL/RESCUE SITE (if widely variable, give range)

A, Temperature/Winds/Waves B. Terrain C Weatner
1. Water Temperature _F 1 Open Ground o lce:Snow 1 C.ear 5 S.enr
A F
7 Awr Temperature e 2. WoOdSs/ Jungle 7 Swamp 2 Overcast 7 a4
3. Surface Winds Knots
B 3 Mountains 8 Other 3 Fag 2 Otner
4 Wave Height Feet — 4 Desert 9. Unknown 4 Ramn 9 Lrxnown
5. Wave Frequency Per Minute ——5. Water 5 Snow
. TIME LAPSE SEQUENCE FOR ACTUAL RESCUE VEHICLES/PERSONNEL
ACTUAL RESCUER | ELAPSED | & =r7 JoSNTITH %G Crms sin. sl =
124 HOUR CLOCK: TIME DAWN T SAav I ISEN ! i~

Rescue personnei notifred that misnap had occurred

Rescue vehicle departed

This .ndividual ‘0cated by rescue personne)

This .ndividuatl physically reached by rescue vehicle personnel

This inchvidual actually n rescue vehicle or rescue attempt ahandoned

Rescue compireted (Person returned to station, hospital, etc.)

L TINME: THES: mmwm SPENT: k  INWATER..... MRS, .MIN

B, INLIFE RAFT.__HRS_MIN

T2 #v s vNO™, SAR
o Fopart NumDer .

3 Bepare Available from

g £ X IR

¥

e B Jutnpeet Withaut Parschute ...,

Y&&..__Z, |2 S—

— A Farachyred:

C. Deascended LinefLacder/Net

w1t yes how?
e 1. Lowered by Haist

E, Normal Ground/Water

Y. Othesr

V. ASSIST vamcl.as THAT AT

ED RESCUE

A thm .

-

& 3 Exwimeod Protiemis! Yot NO . {1 vos, comment in REMARKS section}

LM Omu \mticm Pafﬂm 9 Rﬂcw £ﬁm or Who Stood by Fleedy 1o Renter Assistonce i Reauired;

A ~ Witnessed

v RESCUE ALERTING MEANS {Use numbers to show sequence)
J — Visual Signailing

VIl

ALE

RTING COMMUNICATIONS PROBLEMS

e e A~ Poor Ragio Regept 0on
—— B —~ Radar Surveiilance Equipment
B - Taisphone L ne Bosy
—— C — Overdue Report ta SAR _
—— K - Audio Signaling C - Poor Radio Disc piene
— D ~ Airborne Rap:id Relay Equipment
E - Crash Phone D Accratt Ragro 1FF Equ pmenat Inoaperqr op
_ —— L — Survivor Report
£ - Poor Ragio Provedures
F ~ Other Telephone
——— M — Loss of Radio Contact £ Lar s Protin
G -~ Ragio MAYDAY Call . angquage Propieme
—__ H - Survival Radio —— N — Smoke/Fire/Crash Scene G - incompattie Radio Foogaeney,
—— | ~ Other Radio Report —— Y — Other (Describe) — H — Nope
Y - Qther
MAME GFf THIS INDIVIDUAL SSN AIRCRAFT BUNO
257
oy e w
Nl an R




INSTRUCTIONS FOR COMPLETION OF OPNAV 3752/10: SURVIVAL AND RESCUE

b ATore than ane condieon may prevarl under A B and C

1 Take care in compleung this section. Report alf times as local. Elapsed time begins from the Moment rescue personnel are first notiteqg
The length ot time that a survivor is exposed to environmental hazards before aid arrives forms the basis for g gredt deal of researcron Asigtion

Lite Support Systems (ALSS).

11 Do not count nme i the catt gs part of the time 0 the water A total of A plus B should represent 1ol 1ine from valer ntey anta TeSCUk

1t eme navaudr abandons his gttt tor rescue this nime s part ot A

IV A Pertains aniy 0 the vehicle that pertormed the actual rescue Title of grganization effecting the rescue s 2 G HS. 1, Sher #8 Duepigrermer ©

ote 1Y 0 voan | st name and adaress The cost of thes secton s sett-expianatory
AT s DTV SIcd y Japdlavr 0! Mgk TRe rRse Uk Dol 1] ot tur sirtie

Al e @ MOTG whate Deal Made ne mese e

Cou@d Nave Partie Lated s b ue sl

Vo A B, andC: T s s rbgiae et Le ferson
AN R RS BTN o T AN WA AN AR AT IS N UATORTS SR TSTS Il 024
e trgn gt sted oA B na C gl part pated o

D: Rererst oRrCes ot :
VI Indicate how rescuers units were dlerted 10 the need tor g rescue etfort Inciude alt aCtive particibants

VIl Incrude 3l active participants’ problems

DO NOT WRITE HERE
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RCRAFT MISHAP INVESTIGATION REPORT.

RLPORT SYMBOL
OPNAV 37521
PALE 20F 3

CAIRED 'IN?ACCOR'DANCE WITH OPNAVINST 3750.6

RESCUE VEHICLE PROBLEMS ENROUTE

X. PROBLEMS IN LOCATING INDIVIDUAL
OR KEEPING INDIVIDUAL IN SIGHT

Heavy Seas
Trees
Fog/Ciouds
Precipitation
Darkness
Radio Interference

Confusion Due to Other Lights

Maifunction of Directional Equipment

L.ack of Correct Information on Location of Survivor
Inability to Visually Distinguish Survivor from Terrain
Loss of Radio/Radar Contact )
Survivor’s Failure to Use Signalling Equipment
inadequate/Improper Search

None

Qther (Describe)

X1. RESCUE EQUIPEMENT USED
{Use numbers to show sequence)

1. Sing ___13. Boarding Ladder

—— 2. Seat 14, KnifesAxe/Saw

3. Cargo Net 15, Makesh:ft Carrier, Suppor?
——4. Rope ___16. First Aid Equipment

—— 5. LifeRing ___17.  Tree Penetrator Seat
—— 6. Basket ——18. Helicopter Platform
—— 7. Boom Net ___19. Stretcher

— 8. Dawit ___20. Cable Cutters

—— 9. Raft ___21. Hehcopter Rescue Boom
——10. Webbing Cutters .22 Billy Pugn Net

—11. Torso Harness ' “l:ing —98. Other Descrbe:

—-12  Grapnel

—_— 01
- 02
— 03
— 04
— 05
— 06
— 07
-— 08
— 09
-— 10
— 11
-— 12
— 13

Inadequate Flotation Gear
Inadequate Cold Weather Gear

Lack of Signalling Equipment

Lack of Qther Equipment
Entangiement {Parachute)

Dragging {Parachute)

Parachute Hardware Problem
Entrapment in Asrcraft

Pulled Down by Sinking Parachute
Entanglement {Other than Parachute)
Unfamiliar with Procedures/Equipment
Confused, Dazed, Disoriented
Incapacitated by injury

Poor Physical Condition

Exposure {Heat, Cold, Sunburn)

Xil. SURVIVAL PROBLEMS ENCOUNTERED BY THIS PERSON (Number in the sequence experienced)

—_ 16 Fatigue
—— 17 Weather
— 18 Topography 'Swamps. Mountains Deserts etc '
—— 19 Darkness

— 20 Thrown Qut of Raft

— 21 Hampered by Helo Downwash

—— 22 Probiem Boarding Rescue Vehicle

—— 23 Thirst

— 24  Aunger

—— 25 Insects, Snakes, Animals etc

— 26 Sharks

— <7 Proximety ta Ship (o Yards)
—— 28 Hampered Yy Inuries

— 29 None

— 98 Other (Describel

_AIRCRAFT BUNO




REPORT 5YMBOL
OPNAY 37521
PAGR IDE 3

HAP INVESTIGATION REPORT.
' ACCORDANCE WITH OPNAVINST 3750.6.

XIlt. PROBLEMS THAT COMPLICATED RESCUE OPERATIONS

— 01  Fanure of Rescue Venicie
‘Mechamcai Probiems)
«— 02 'nacdequucy/Lack of Rescue
Venhicie
— 03 Fanure ot Rescue Equipment
(Hoist, etc.)
{ -—04 Inadequacy/Lack of Rescue
i Equipment
i ~— 05 Inadequacy of Rescue
3 Personnel Knowiedge/Training
i —— 06 Inadequate Medical Equipment
—= 07 Inadequate Medical Facilines
—— 08  Vehicte Operator Factor
{Poor Procedures)
—— 09 Rescue Crewman Assist
Hesitancy
—= 10 Fire/Explosion
e 11 Entraoment in Aircraft
——— 12 Physical Limitations of
Rescue Personnel
— 13 Physical Limitations of

Person Baing Rescued

14

—21

—_—22

—_—23

—24

Carelessness of Rescue 26
Personne|

—27
Panic/(nappropriate Actions
of Person Being Rescued

-~ 28
Rescue Vehicie Accident
Communications Probiems 29
Drag/Entangiement by 30
Deployed Parachute
Topography {Rough Seas, — 31
Mountaing, etc.)
Interference From Other —32
Vehicies
Victim Puiled Away by —33
External Forces
Weather —_3
Darkness 35
Weight/Drag Problem Not

36
Que to Parachute
Hampered by Personal/Sunvival 37
Equioment of Person Baing Rescued

-~ 98

Floating Debr:s

Primary Rescuer Detayed Awaiting
Futiie Attempts by Other Rescuers

Hampered by Helicopter
Downwash

Inadequate Training of Person being
Rescued

{nadequate Knowiedge ot Aircratt
Emergency Escape Means

Inagequate Knowledge of Personal
Equipment Releases/Actuators

Inadequate Rescue Proceaures/
Pre-Mishap Plans

Poor Availability of Rescue
Equipment

Poor Suitability of Rescue
Equipment

Poor Survivor's Techniques

Poor Coordination of Rescue
Efforts

None

Other {Descrike

.-

XIV. INDIVIDUAL'S PHYSICAL CONDITION

OURING RESCUE

AFTER RESCUE

L1 _Fuily Able to Assist

‘ Z Parnially Able 10 Assist

3. immobite or Unconscious

4 Fatal on Recovery-Due to Injuries

5. Faral on Recovery-Orowned

5. Recovered Alive-Died From injuries

7 Lost During Rescue Attempt.Apparently Injured or Drowned

- XV.. LOCATOR MEANS {Astual Rissous: Vehicle; See instyuetions,

RG:

ROLE

PROBLEM

BUNG




INSTRUCTIONS FOR COMPLETION OF OPNAV 3752/10: SURVIVAL AND RESCUE

reaction rather than potential hazard.)
X1V . Check appropriate columns concerning survivor's/vicim’s condition.

were gotoated  Use tollowing codes tar locator means

LOCATOR MEANS CODES
GENERAL

Mishap observed 03.

Lrash scene located without ad of signaling ur personal eguipment.

M - Malfunction of the device.

form{OPNAV 3762/11) if signficant.

P — Primary
"'§"" — Secondary

ELECTRONIC SIGNALING DEVICES

Code the role of a particular method/device in the discovery of the survivor/rescuer as follows

X1Hl: Pertains onfy to the vehicle that performed the actual rescue. tf another vehicle experienced problems, these should be commented on in
the REMARKs section. The problems and conditions listed here should be checked 1f present. A condition which does not aftect the outcome of
today's rescue may result in 3 loss of lite tomorrow. (Interpretation of this item 1s in direct contrast 1o Section Xil above, which stresses individual

XV The following covers Naval signaling devices, as weil as general locator means. This list 1s very specific as 1o method/device Accurate report
ing of these methods/devices s of paramount importance, since evaluation and improvement of these items are constantly being conducted Consult
Life Support Equipment Specialists for accurate nomenclature of these locators. Since new devices are constantly becoming avaidable, this list may
not be att-inclusive. Indicate any additional locator means which are not on the hist if apphcable 1o this individual List the devices in the order they

Individual sighted without aid of signaling or personal equipment
04. Survivor located rescuers.

AN/URT-33.
AN/PRC-S0
RT-60.

Mini Flare
Mini Smoke

Hetmet.

Fhght Suit.

Reflective Tape.

SDU 30.

LPP Preserver Light (P/N 68A94C13-1}
QOther/Explain

05. Radio/radar vector or DF steer 13. AN/PRT-S. 23
06. AN/URT.28 19. AN/PRC-63. 24
07 AN/PRC.112 20. AN/PRC-63 Beacon only . 25.
10. RT-10. 21. AN/PRC-63 Dual/Muiti-Channel
11. RT-10 Dual Channel 22. AN/CRT-3.
PYROTECHNICS
26. Flare, MK-13-Mod 0. 29. Flare MK-124-Mod 0. 33.
27. Smoke, MK-13-Mod 0. 30. Smoke MK-124-Mod 0. 34.
28. Pencil Filare MK-79-Mod 0. 32. Pyrotechnic Pistol (Very Pistol).
BALLISTICS
35. .38 Flare (Victory Mode!). 37. .38 Tracers.
36. .38 Flare (Air Weight). 38. .38 Tracers {An Weight).
AUDITORY
39. Smith and Wesson {Model 33, 9mmj. 41. Whistle.
40. Gunfire (other), 42. Voice.
VISUAL

43, Fire/Smoke (Made by Survivor), 52. Smoke Grenade. 58
44 Other Awrcratt Orbiung Scene 53 Flashhight. 59
45 Signals Tramped in Snow, etc. 54 Mirror. 60.
46. SDU-5/E Strobe Light, 55. Dye Marker. 61.
47 SDU-5/E Strobe Light With Shroud. 56. Raft/Vest/Poncho 62.
49. Signal Wand. 57. Parachute. 63
50. Smoke Float.

! — The individual experienced difficulty with the use of the device (i.e., familiarity training, knowledge, injury, etc.)

NOTE: A detailed description and discussior of problems shouid be giver on the Equipment taorm {QPNAYV 3752/7) and on the Analysis

NQOTE Even though a device was utilized more than once. 1t shal/ be listed again in its proper sequence.
An example follows  An A-7 was heading back to the CV at sunset when it suddenly experienced an engine tailure. The
pilot ejected before broadcasting a "MAYDAY.”" On ejection, the URT.33 {243 MKz trequency) beacon {in his seat pan?
actuated. Once sately under his parachute, the pilot attempted to contact someone with the PRC.90 radio. The beacon in
the seat pan interfered with the transmission, (He had selected 243 on his PRC-90.) His PRC-90 radio was knocked out of
his hand on water entry and the pifot fusf it. (It was not secured to his MA-2 tarso harness pocket.) The pilot buarded his
LR-1 hiteratt and deploved the sea dye marker ang his strobe light. In the distance, a belo approached. The pilor fired ot
two MK-79 pen flares, He also attempted to use his mirror, even though the sun was setting. (He fater fearned that the helo
crew had seen the flashes from the mirror, causing them to head in his general direction.)  As the helo approached. the
crew simultaneously saw the sea dye marker and the strobe light. The helo continued its approach. The pilot attempted 1o
give them wind direction information by actuating a MK 13 flare.  He accidentally actuated the night end. The seconag
MK -13 tlare failed to actuate and the third one functioned properly. An uneventtul rescue tollowed.

MEANS ROLF PROBLEM MEANS ROLE PROBLEM MEANS ROLE PROBLEM

1 23 7 54 [

2 24 ! 8 26 )

359 S 9 27 M

4 46 S 10 27

5 28

6 28

XVI: Selt explanatory  Amplity any item as necessary in space provided of on separate sheet of papet
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FLIGHT SURGFON'S REPORT
ANALY SIS, CONCLUSIONS AND RECOMMENDATIONS
OPN V3732 11

REPORT SYMBOL

OPNAV 37521
PAGE 1 OF 1

THIS IS PART OF A LIMITED USE NAVAL AIRCRAFT MISHAP INVESTIGATION REPORT.
LIMITED DISTRIBUTION AND SPECIAL HANDLING IS REQUIRED IN ACCORDANCE WITH OPNAVINST 3750.6.

ANALYSIS, CONCLUSIONS AND RECOMMENDATIONS (Continue on separate sheet, if necessary)

FLIGHT SURGEON PARTICIPATED FULLY IN INVESTIGATION
YES NO

NO. OF HOURS SPENT

DATE OF FSR

FLIGHT SURGEON PARTICIPATED FULLY IN BOARD PROCEEDINGS

NO. OF HOURS SPENT

TELEPHONE (FLIGHT SURGEON)

YES NO
AUTOVON:
FLIGHT SURGEON'S NAME AND GRADE DUTY STATION
COMMERCIAL.
AMSO OR OTHERS WHO ASSISTED RANK/GRADE | HOURS SPENT [DUTY STATION TELEPHONE NUMBER (AMSO)
AUTQVON
2-62




INSTRUCTIONS FOR COMPLETION OF OPNAV 3752/11: FLIGHT SURGEON' \ANALYSIS CONCLUSIONS AND
RECOMMENDATIONS:

Problems, difticulties, and deficiencies which have been noted on the preceding pages shall be described and analyzed in full here The analyss
shall extend from the time period before the mishap, considering those factors felt 1o be contributory, 1o the completian af the entire mishap
sequence (e.g.. egress, rescue, etc.). 1t may be as all-encompassing and detailed as necessary . Conclusions and Recommendations shall be baserd on the
analysis and be presented to the entire Aircraft Mishap Board. Conclusions should be brief and address only those topics analyzed Each recommendd
ton shall be based on a specific conclusion. Where possible, action agencies shall be recommended (f the flight surgean 15 not in complete agreement
with the aeromedical findings or recommendations of the AMB, this difterence ot opimion shall be documentert in this section

DO NOT WRITE HERE
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[

PROBLEM DEVELOPS WHILE
AIRCRAFT IS FLYING WITHIN
ESCAPE SYSTEM PERFORMANCE
ENVELOPE YET AIRCREW EJECTS
OUTSIDE THAT ENVELOPE

[

PROBLEM WHICH DEVELOPS WHILE
AIRCRAFT IS FLYING OUTSIDE OF
ESCAPE SYSTEM PERFORMANCE
ENVELOPE 1S A CATASTROPHIC

FAILURE Of AIRCRAFT OR

AIRCRAFT SYSTEMS PRECLUDING

ANY LIKELIHOOD OF IMPROVING
CONDITIONS FOR ESCAPE AND
AWRCREW EJECT OUTSIOE ESCAPE
SYSTEM PERFORMANCE ENVELOPE

—

1

]

DESPITE NONCATASTROPHIC
NATURE OF PROBLEM OCCURRING
WHILE AIRCRAFT IS FLYING
QUTSIOE ESCAPE SYSTEM
PERFORMANCE ENVELOPE
ATACREW EJECT WHILE OUTSIDE
THAT ENVELOPE

il

L

AJRCREW
EJECTS

JAIRCRAFT FLYING OUTSIOE ESCAPE
SYSTEM PERFORMANCE ENVELOPE

CATASTROPHIC FAILURE OF
AIRCRAFT OR AIRCRAFT SYSTEMS
PRECLUDES IMPROVING
CONOITIONS FOR ESCAPE

ARCREW
EJECTS

AIRCRAFT FLYING OUTSIDE ESCAPE
SYSTEM PERFORMANCE ENVELOPE
AT INSTANY OF ESCAPE INITIATION

AIRCRAFT WHILE FLY
ESCAPE SYSTEM PEN
ENVELOPE £ XPEPIE
CATASTROPHIC PRO
INSUFFICIENT TIME !
BEFORE AIRCRAFY M
SURFACE FOR AN
DIAGNOSE AND {
PROBLEM THUS R
AIRCREW ES(

r

AIRCRAFT
EXPLQOES DISINTEGRATES

ARCRAFT EXPERIENCES MAJOR
CONTROL FAILURE

AIRCREW DOES NOT ATTEMPT TO

CONVERY AIRCRAFT ENERGY 70

ALTITUDE SUFFICIENT FOR SAFE
ESCAPE

DESPITE ATTEMPT AIRCREW
UNABLE TO CONVERT AIRCRAFT
ENERGY YO ALTITUDE SUFFICIENT

fOR SAFE ¢SCAPE

—

AIRCREW NOT ADEQUATELY
FAMILIAR WITH ESCAPE SYSTEM
PERFORMANCE ENVELOPE AND
THEREFORE NOT AWASE OF NEED
TO GAIN AL ITUDE

AIRCREW PANIC OR FORGET AND
DO NOY CONVERT AIRCRAFT
ENERGY TO ALTITUDE

AIRCRAFT DEPARTED FROM
CONTROLLED FLIGHT




REASONS FOR OUT-OF-ENVELOPE EJECTION ATTEMPTS

AIRCREW EJECTS FROM AIRCRAFT
OQUTSIOE OF ESCAPE SYSTEM
PERFORMANCE ENVELOPE

ATASTROPHIC
EM OCCURRING
AFT IS FLYING
ESCAPE SYSTEM
E ENVELOPE
WHILE QUTSIDE
ENVELOPE

1

1

PROBLEM DEVELOPS WHILE
AIRCRAFT IS FLYING QUTSIOE
ESCAPE SYSTEM PERFORMANCE
ENVELOPE AND AIRCREW EJECT
QUTSIDE THAT ENVELOPE

IS

EJECTION ATTEMPT BY AIRCREW

DELAYED BY INTERNAL FAC . ORS

UNTIL AFTER AIRCRAFT 1S QUTSIDE

ESCAPE SYSTEM PERFORMANCE
ENVELOPE

1

-

QUTSIDE ESCAPE
JANCE ENVELOPE
ESCAPE INITIATION

AIRCRAFT WHILE FLYING OUTSIDE
ESCAPE SYSTEM PERFORMANCE
ENVELOPE EXPERIENCES NON
CATASTROPHIC PROBLEM WITH
INSUFFICIENT TIME REMAINING
BEFORE AIRCRAFY IMPACT WITH
SURFACE FOR AIRCREW TO
DIAGNOSE AND CORRECT
PROBLEM THUS REQUIRING
AIRCREW ESCAPE

PROBLEM INCURRED NOT
RECOGNIZED BY AIRCREW IN
SUFFICIENT TIME TO PERMIT
AIRCREW TO EJECT WHILE IN

ENVELOPE

AIRCREW CONCENTRATING ON
PROBLEM DIAGNOSIS AND
CORRECTION FAILS TO EJECT
WHILE WITHIN ESCAPE SYSTEM
PERFORMANCE ENVELOPE

1

DESPITE ATTEMPT AIRCREW
UNABLE TO C"NVERT AIRCRAFT
ENERGY TQ ALTITUDE SUFFICIENY

FOR SAFE ESCAPE

FLIGHT PATH TOO LOW TO CLEAR
[TEARAIN AND NOY RECOGNIZED AS
UCH BY AIRCREW UNTIL AIRCRAFT
IS QUTSIDE ESCAPE SYSTEM
PERFORMANCE ENVELOPE

AIRCREW EJECT WHEN PROBLEM
RECOGNIZED

1

ARCRAF” DEPARTED FROM
CONTROLLED FLIGHT

INSUFFICIENT AIRCRAFT ENERGY

OTHER PROBLEM PREVENTS
AIRCREW FROM CONVERTING
AIRCRAFT ENERGY TO AL TITUDE

tJEC
DELA!
E
AR
SYSTEM
AIRCREW EXPERIENCE PROBLEMS
INITIATING ESCAPE WHICH RESULT EXTERNAL FACTORS DELAY
IN EJECTION BEING DELAYED UNTIL AIRCREW ATTEMPT TO €JECT v e o
AIRCRAFT IS OUTSIDE ESCAPE ATTEMPT TO ASSURE AIRCRAFT
SYSTEM PERFORMANCE ENVELOPE DOES NOT CRASH IN POPULATED
AREA ETC
OURING Dtt AY AIRCRAFT GOt S
AIRCREW £ XPERIENCE PROBLEM OUTSIDE £SCAPE SYSTEM
DELAYING ESCAPE INITIATION PERFORMANCE ENVELOPE
I
R
T -
ACCELERATION FORCES ON LINCRFW ENPERIENCE DIBFR.ULTIFS, Al
RCREW DELAY LOCATION AND OR INLOCATING AND ACTUATING
ACTUATION OF FIRING CONTROL LOWER FIRING CONTROL DUE 10 N
CONFUSING MASS OF f OUIPMENTS
N
L




Il

EJECTION ATTEMPT BY AIRCREW
DELAYED AS A CONSEQUENCE OF
EXTERNAL FACTORS UNTIL
AIRCRAFT IS QUTSIDE ESCAPE
SYSTEM PERFORMANCE ENVELOPE

i FACTORS DELAY
ATTEMPT TO EJECT h e
TO ASSURE AIRCRAFT
CRASH IN POPULATED
AREA ETC

DURING DELAY AIRCRAFT GOES
OUT OF ESCAPE SYSTEM
PERFOAMANCE ENVELOPE

AIRCREW
EJECTS

DELAY AIRCRAFT GOES
ESCAPE SYSTEM
ANCE ENVELOPE

AIRCREW
EJECT

-

1

|

1

MENCE DIFFICULT'ES)
AND ACTUATING
CONTROL OUE TO
MASS OF EQUIPMENTS

AIACREW SITTING ON LOWER
FIRING CONTROL DELAYING
LOCATION AND ACTUATION

AIRCREW INCOMPLETELY
ACTUATES FIRING CONTROL
NECESSITATING FURTHER
ACTUATION ATTEMPTS

FIRING CONTROL FAILURE

NECESSITATES AJRCREW ATTEMPY
TO LOCATE AND ACTUATE OTHER

CONTROL

(JETTISON CANOPY ONLY!
ACCELERATION FORCES DELAY
CANOPY JETTISONING THEREBY

DELAYING SEAT INITIATION

MALFUNCTION fAILURE OF OTHER

ESCAPL SYSTEM ELEMENTS
REQUIRE AIRCREW TO MAKE

DDITIONAL ATTEMPTS 10O INITIATE,

ESCAPE

2-65




REASONS FOR CLASSIFYING AN EJECTION ACCOMPLISHED CLEAR

OUT-OF-ENVELOPE EJECTION

EJECTION ACCOMPLISHED CLEAR
OF AIRCRAFT IS CLASSIFIED AS AN
QuUT-OF ENVELOPE EJECTION

WITNESS SURVIVOR REPORTS
INDICATE THAT EJECTION
ALTITUOE ATTITUDE AND OR
DESCENT RATE WERE SUCH THAT
EJECTION SHOULD BE CLASSIFIED
AS AN OUT-OF ENVELOPE EJECTION

5

|

THLRE ARE WITNESSES AND OR
SURVIVORS WHO WITNESSED
MISHAP AND PROVIDED REPORTS
CONCERNING WHAT THEY
OBSERVED

TAPED OR RECALLED AIRCREW
TRANSMISSIONS OBTAINED
DESCRIBING CONDITIONS
IMMEDIATELY PRIOR TO EJECTION

DESCRIPTIONS OF AIRCRAFT
ALT{TUDE ATTITUDE AND OR
DESCENT RATE (OR AIRCRAFT
MANEUVER OR DIRECTION OF
€JECTION) DESCRIBE AN QUT-OF -
ENVELOPE EJECTION

DESCRIPTIONS OFf ESCAPE SYSTEM
OPERATION INDICATE PERSONNEL
PARACHUTE DID NOT OPEN PRIOR
TO SURFACE FOLLOWING LOW
LEVEL LOW LEVEL ADVERSE
ATTITUDE OR LOW LEVEL HIGH
DESCENT RATE TYPE €JECTION

——

EJECTEE SURVIVES AND PROVIDES

WITNESSES ARE FOUND WHO
PROVIDE REPORTS

[

WINGMAN OR OTHER MEMBERS OF
THE FLIGHT

OTHER AIRBORNE
GROUND SURFACE WITNESSES ARE
FOUND AND PROVIDE REPORTS

AIRCRAFT IMPACT ATTITUDE
INDICATES HIGH DESCENT RATE
CRASH




LASSIFYING AN EJECTION ACCOMPLISHED CLEAR OF THE AIRCRAFT AS AN
OUT-OF-ENVELOPE EJECTION

EJECTION ACCOMPLISHED CLEAR
OF AIRCAAFT 1S CLASSIFIED AS AN
OUT-OF ENVELOPE EJECTION

ARCRAFT

1

DISTRIBUTION OF DEBRIS AT
AIRCRAFT CRASH SITE IS
SUGGESTIVE OF LOW ALTITUDE
ADVERSE ATYTITUDE AND OR HIGH
DESCENT RATE EJECTION

ALTHOUGH £JECTEE DID NOY GET A
FULL PARACHUTE PRIOR 10
IMPACT THERE IS NO EVIDENCE OF
AN ESCAPE SYSTEM MALFUNCTION
THEREBY INDICATING UNDER THE
ESCAPE CONDITIONS THERE WAS
INSUFFICIENT TIME FOLLOWING
ESCAPE INITIATION FOR
COMPLETION OF ALL SYSTEM
SEQUENCED EVENTS THROQUGH
PARACHUTE FIRST INFLATION
COLLAPSE AND EJECTEE SWING
THROUGH AND PARACHUTE
REINFLATION BEFORE EJECTEE
SURFACE IMPACT

DESCRIPTIONS OF ESCAPE SYSTEM
OPERATION INDICATE PERSONNEL

DESCENT RATE TYPE EJECTION

LOCATION OF AIRCRAFT CANOPY

LOCATION OF AIRCRAFT CANOPY

AND OR PARACHUTE DID NOT OPEN PRIOR AND EJECTION SEAT DEBRIS AND EJECTION SEAT DEBRIS
AIACRAFT 10 SURFACE FOLLOWING LOW AND OR £JECT INDICATE LAST AND-OR EJECTEE INDICATE A LOW
CTION OF LEVEL LOW LEVEL ADVERSE MOMENT EJECTION FROM LEVEL ADVERSE ATTITUDE
AN OUT-OF - ATTITUBE OR LOW LEVEL MIGH AIRCRAFT WHICH IMPACTS WITH EJECTION
TION HIGH DESCENT RATE

AICRAFT IMPACT ATTITUDE
INDICATES HIGH DESCENY RATE
CRASH

CANOPY DEBRIS PROXIMITY TO
IMPACT SITE INDICATES CANOPY
JETTISON OR BREAKAGE OCCURRED
JUST PRIOR TO AIRCRAFT IMPACT
AND THAT AIRCRAAFT HORIZONTAL
TRAVEL AFTER CANOPY
JETTISONING OR BREAKAGE AND
UNTIL IMPACT WAS ONLY A SHORY
DISTANCE

PROXIMITY OF EJECTION SEAT
ANO OR EJECTEE TO IMPACT SITE
AND-OR LOCATION OF CANOPY
DEBRIS INDICATES EJECTION
GCCURRED JUST PRIOR 10
AIRCRAFT IMPACY AND THAT
AIRCRAFT HORIZONTAL TRAVEL
AFTER EJECTION AND UNTHL
IMPACT WAS ONLY A SHORT
DISTANCE
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PRELIMINARY DRAFT

AIRCREW AUTOMATED ESCAPE SYSTEMS (AAES) IN-SERVICE USAGE DATA ANALYSIS PROGRAM

UPPER LIMB FLAIL QUESTIONNAIRE

1. Date of ejection: Aircraft model Seat type
Nature of emergency requiring ejection

2. Which firing control handle did you use? Upper____Lower____Side____None____(Sequenced/Inadvertent)
3. How many hands were used to grasp and pull handie? Qne___Two____None____{Sequenced/Inadvertent)
4. If one or both hands were not grasping handle, what were they doing at time of ejection?
Holding throttle
Holding stick ___(Fwd Aft

Holding onto personal equipment
Holding wrist of hand grasping handle

Center Left Right )
{Describe)

Free
5. Were you wearing flight gloves? Yes No . If yes, what type (describe)?
6. Did your arms flail? Yes No . Left Right (1f no, you need not answer the remaining
questions.).
Did you see them flail? Yes______No . if you did not see them flail, what were the indications of arm

flail? (Describel

Describe, if you can, the flail behavior of each arm, particularly direction of arm motions (forward, aft,
laterally, down, up; forward then down; up then aft; etc.)

Did either arm {which) contact anything while flailing? Yes No Which

Describe, if you can, your attitude with respect to wind when flailing first occurred (facing, feetinto, head
into, back towards, sidewards, etc.).
